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* NOTICES * 

JPO and MCIPI azre not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to pinch liquid crystal between the substrates of a pair. On one substrate of the 
substrate of this pair Two or more thin film transistors which drive two or more pixel electrodes 
arranged in the shape of a matrix, and these two or more pixel electrodes, respectively, Two or more 
data line and two or more scanning lines which are connected to these two or more thin film transistors, 
respectively, and carry out a phase crossover. The conductive Ught-shielding film of two or more of said 
thin film transistors which looks at a channel field fi-om one [ said ] substrate side at least, and is 
prepared in the wrap location, respectively. It is Uquid crystal equipment which is equipped with the 1st 
interlayer insulation film which intervenes between this light-shielding film and said thin film transistor, 
and is characterized by said a part of scanning line [ at least ] consisting of the same fihn as said light- 
shielding film. 

[Claim 2] It is liquid crystal equipment according to claim 1 which said scaiming line is formed firom the 
conductive polish recon fihn, and is characterized by said light-shielding film having the 1st Ught- 
shielding film arranged as at least one among redundancy wiring of said scanning line by which 
electrical installation was carried out to said poUsh recon film through the contact hole, and junction 
wiring. 

[Claim 3] Said light-shielding film is liqxiid crystal equipment according to claim 1 or 2 characterized by 
having the 1st light-shielding film arranged as at least one among redundancy wiring of said scanning 
line, junction wiring, and a body, and the 2nd Ught-shielding film which consists of said Ught-shielding 
film in which the electric insulation is carried out firom this 1st Ught-shielding film, and said channel 
field was established at least in the wrap location. 

[Claim 4] It is liquid crystal equipment according to claim 2 or 3 which said scanning line consists of 
two or more island-shape wiring sections divided mutually while containing the gate electrode of two or 
more of said thin film transistors located in a line along with this scanning line, respectively, and is 
characterized by said 1st light-shielding film carrying out electrical installation of said two or more 
island-shape wiring sections mutually. 

[Claim 5] It is Uquid crystal equipment according to claim 1 or 3 which said light-shielding film has the 
1st light-shielding film arranged as a body of said scanning line, and is characterized by said two or 
more thin fihn transistors having the gate electrode formed fix)m the conductive poUsh recon film by 
which electrical installation was carried out to said 1st Ught-shielding fihn through the contact hole. 
[Claim 6] Said light-shielding film and said scanning line are Uquid crystal equipment according to 
claim 1 characterized by includmg the part by which electrical installation was mutually carried out 
through the contact hole in each of two or more of said thin film transistors while opposite arrangement 
was carried out across said channel field respectively through said 1st interlayer insulation film and gate 
dielectric film, respectively. 

[Claim 7] Said two or more scanning lines are Uquid crystal equipment given in any 1 term of claims 1-6 
characterized by including the part which fimctions on said pixel electrode connected to the scanning 
line of the next step through said thin film transistor as one storage capacitance electrode for giving 
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storage capacitance, respectively. 

[Claim 8] Liquid crystal equipment given in any 1 term of claims 1-6 characterized by having further the 
edacity line formed in order to give storage capacitance to said two or more pixel electrodes, 
respectively. 

[Claim 9] The 1st light-shielding film in which said Ught-shielding film was arranged as at least one 
among redundancy wiring of said scanning line, junction wiring, and a body. It has the 2nd light- 
shielding film which looked at said capacity line from one [ said ] substrate side, and was prepared in the 
wrap location, respectively while the part of said light-shielding film in which the electric insulation is 
carried out from this 1st light-shielding film, and said channel field was established in the wrap location 
was included. Said capacity line and said 2nd Ught-shielding film are liquid crystal equipment according 
to claim 8 characterized by connecting with the constant source of potential. 
[Claim 10] Said constant source of potential is Uquid crystal equipment according to claim 9 
characterized by being the constant source of potential supplied to the circmnference circuit for driving 
the Hquid crystal equipment concerned. 

[Claim 11] Said 2nd Ught-shielding film is Uquid crystal equipment given in any 1 term of claims 8-10 
characterized by coming to be arranged as at least one of redundancy wiring of said capacity line, 
junction wiring, and the bodies. 

[Claim 12] The 1st light-shielding film in which said light-shielding film was arranged as at least one 
among redundancy wiring of said scanning line, junction wiring, and a body. While the part of said 
Ught-shielding film in which the electric insulation is carried out fi-om this 1st Ught-shielding film, and 
said chaimel field was established in the wrap location is included Liquid crystal equipment according to 
claim 8 characterized by having the 2nd light-shielding film which looked at said capacity line and said 
two or more data lines firom one [ said ] substrate side, and was prepared in the wrap location in the 
shape of a mesh, respectively. 

[Claim 13] Said Ught-shielding film is Uquid crystal equipment given in any 1 term of claims 1-4 
characterized by seeing said two or more scanning lines from one [ said ] substrate side, and being 
prepared in the wrap location in the shape of stripes, respectively. 

[Claim 14] Said Ught-shielding film is liquid crystal equipment given in any 1 term of claims 1-4 
characterized by seeing said two or more scanning lines from one [ said ] substrate side, and being 
partially prepared in the wrap location at least at island shape, respectively. 

[Claim 15] Said Ught-shielding fihn is Uquid crystal equipment given in any 1 term of claims 1-14 
characterized by including at least one of Ti, Cr, W, Ta, Mo, and Pd. 

[Claim 16] Electronic equipment characterized by equipping any 1 term of claims 1-15 with the Uquid 
crystal equipment of a pubUcation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic equipment using 
the liquid crystal equipment of a active-matrix drive method and this by thin film transistor (TFT is 
called suitably below) drive, and belongs to the technical field of the electronic equipment using the 
Uquid crystal equipment of a format and fliis which are especially used for a liquid crystal projector etc. 
and which prepared the Ught-shielding film in the TFT bottom. 
[0002] 

[Description of the Prior Art] When this kind of liquid crystal equipment is conventionally used for a 
Uquid crystal projector etc. as a Ught valve, various kinds of techniques which are explained below for 
high-definition-izing of a display image are adopted. 

[0003] When Uquid crystal equipment is used for the 1st as a Ught valve, generally on both sides of a 
Uquid crystal layer, incidence of the incident Ught is carried out to the substrate for liquid crystal 
equipments fi-om the opposite substrate side by which opposite arrangement is carried out. Here, if 
incident light carries out incidence to the field for channel formation which consisted of the a-Si 
(amorphous siUcon) fihn and p-Si (poUsh recon) fihn of TFT, in this field, a photocurrent will occur 
according to the photo-electric-conversion effectiveness, and the transistor characteristics of TFT will 
deteriorate. For ttiis reason, it is conmion to an opposite substrate that the light-shielding film called a 
black matrix or a black mask fix)m metallic materials, resin blacks, etc., such as Cr (chromium), is 
formed in each location which counters TFT, respectively. In addition, this Ught-shielding film has 
achieved functions other than the protection fi-om Ught to the p-Si layer of TFT, such as improvement in 
contrast, and color mixture prevention of color material, by specifying the opening field (namely, field 
which incident Ught penetrates) of each pixel. 

[0004] especially , to use a-Si or p-SiTFT of the forward stagger mold which take top gate structure 
( namely , structure where the gate electrode be prepared on the substrate for liquid crystal equipments at 
the channel bottom ) , in this kind of Uquid crystal equipment , or a coplanar mold , a part of incident 
Ught need to prevent carry out incidence to the channel of TFT fi-om the substrate side for Uquid crystal 
equipments as return light by the incident light study system in a liquid crystal projector here . Similarly, 
a part of reflected Ught from the front face of the substrate for Uquid crystal equipments at the time of 
incident Ught passing and incident Ught which runs through an incident Ught study system afler carrying 
out outgoing radiation from other Uquid crystal equipments in the case of using it combining two or 
more liquid crystal equipments for colors further need to protect carrying out incidence to the channel of 
TFT from the substrate side for Uquid crystal equipments as a return Ught. for this reason, the location 
(namely, imder TFT) which counters at TFT on the substrate for Uquid crystal equipments which 
consists of a quartz substrate etc. as indicated by JP,9-127497,A, JP,3-5261 1,B, JP,3-125123,A, JP,8- 
171101, A, etc. - for example, the technique which forms a light-shielding fihn from an opaque 
refractory metal is adopted. 

[0005] The technique which adds storage capacitance to a pixel electrode is adopted so that only 
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sufficient time amount can impress liquid crystal driver voltage the 2nd, even if duty ratio is small to the 
2nd in order to lengthen time amount by which an electrical potential difference is held at a pixel 
electrode to the time amount which supplies a picture signal to a pixel electrode by setting ITT to ON 
(switch-on) by impressing a scan signal to a gate electrode in this kind of Uquid crystal equipment 
namely. 

[0006] Here, the method which constitutes a part of capacity line formed along with the scanning line as 
a storage capacitance electrode of another side is generalized. Or it has also become common to 
substitute for the scanning line of the preceding paragraph of each scanning line concerned as a capacity 
line, and to add storage capacitance to the pixel electrode connected to each scanning line through TFT. 
That is, while installing the semi-conductor film which forms the source which installed the gate 
dielectric film of TFT of each pixel, and used as a dielectric fihn, and was connected to the pixel 
electrode, or a drain field and considering as one storage capacitance electrode, a part of scanning line of 
the preceding paragraph is installed, and it constitutes as a storage capacitance electrode of another side. 
In this case, since it is not necessary to wire a capacity line separately, it is advantageous on manufacture 
and usefiil also to simpUfication of an equipment configuration. 

[0007] In order to prevent liquid crystal degradation by the flicker prevention and direct-current-voltage 
impression in the display screen in this kind of liquid crystal equipment, liquid crystal applied voltage is 
reversed to the 3rd per the firame of a picture signal, or field, or every scanning line and the technique 
which reverses Hqmd crystal applied voltage for every data line and every pixel are fiuther adopted as it. 

[0008] The method (following and scaiming-line reversal drive method) which performs the reversal 
drive of liquid crystal applied voltage for every data line at least firom viewpoints, such as reduction of 
the poor orientation of the Uquid crystal part which met the data line and the scanning line among these 
reversal drive methods, reservation of the opening field of a picture element part, and an ease of control, 
is in use. 

[0009] In order to mitigate the write-in burden to the data line in the data-line drive circuit which writes 
a picture signal in the data line to predetermined timing in this kind of liquid crystal equipment, it 
precedes with a picture signal within a horizontal blanking interval to each data line, and the so-called 
precharge signal of a predetermined electrical potential difference (for example, electrical poteiitial 
difference of the picture signal corresponding to halftone level) is impressed, namely, the technique 
which precharges is also adopted as the 4th, 

[0010] In the case of the scanning-line reversal drive method especially mentioned above, since a data- 
line drive circuit needs to supply the data signal which has the electrical potential diflference of reversed 
polarity for every horizontal scanning, it becomes very important [ this precharge ]. 
[001 1] As explained above, high-definition image display becomes possible by adopting the 1st 
technique of preparing a light-shielding film also in the TFT bottom, the 2nd technique which adds 
storage capacitance using a capacity line or the scanning line of the preceding paragraph, the 3rd 
technique of holding a scaiming-line reversal drive method, the 4th technique of performing precharge, 
etc., using liquid crystal equipment as a Ught valve of a Uquid crystal projector. 
[0012] 

[Problem(s) to be Solved by the Invention] In Uquid crystal equipment, a general request called the 
improvement in image quaUty is strong, for this reason although it becomes important to raise the drive 
fi-equency of Uquid crystal equipment, in order to raise drive firequency so that there may be no trouble 
in the time-sharing drive in a active-matrix drive method, it is necessary to lower resistance and the time 
constant of the data line, the scaiming line, or a capacity line. 

[0013] However, generally in the case of the elevated-temperature process 600 degrees C or more, the 
scarming line is formed by the conductive poUsh recon fihn from the heat-resistant problem. For this 
reason, if it compares with a metal membrane called the aluminum (aluminum) fihn even if it forms 
wiring with the same dimension, as for the poUsh recon film, resistance will become high several 100 or 
more times. Therefore, also with small Uquid crystal equipment called 2 inches or less of vertical angles, 
it is impossible to disregard signal delay of the scaiming line, and the time constant of the scaiming line 
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may be set to about several 10 microseconds according to this. For this reason, there is a trouble of 
becoming the fundamental constraint at the time of the comparatively high resistance and the big time 
constant in the scanning line raising drive frequency. If it is going to cope with it by forming the 
scanning line from the metal membrane of low resistance as opposed to this trouble, since the scanning 
line also constitutes the gate electrode of TFT of a pixel and it is exposed to elevated-temperature 
processes, such as activation annealing in this manufacture process of TFT, stress will occur during 
manufacture and a crack will go into the semi-conductor film, gate dielectric film, a gate electrode 
(scanning line), etc. For this reason, utilization of this solution is very difficult. Moreover, since the 
capacity as a capacity line of the scanning line of the next step will be added to each scanning Une when 
using the scanning line of the preceding paragraph as a capacity line as mentioned above especially, 
since the time constant of each scanning line becomes larger, it becomes more serious [ this problem ]. 
[0014] furthermore, in precharging as mentioned above If the time constant of the scanning line 
becomes large relatively especially to a horizontal blanking interval, in order that the timing which turns 
OFF TFT in a pixel may be overdue the precharge signal concerning the scanning line of the next step is 
written in a pixel electrode through TFT which was in the OFF concemed ~ or The trouble that a 
vertical cross talk will occur is more for the precharge which the potential of the precharge signal which 
starts the potential of a pixel electrode through TFT which was in the OFF concemed at the scanning 
line of the next step is lengthened, and relates to the scanning line of the next step to become insufficient 
[ potential ]. 

[0015] When it is going to display the image 701 with which a part for Kurobe was more specifically 
drawn by high contrast by making gray (neutral colors) into a background as shown in drawing 28 , The 
electrical potential difference of the picture signal given to other pixels on the pixel line corresponding 
to the scaiming line of the n-th step (here) The electrical potential difference corresponding to gray, and 
a partially different electrical potential difference (here) If the picture signal of the electrical potential 
difference corresponding to black is given, according to the time constant of the scanning line being 
relatively large in this way Before the gate voltage of the scanning line of the n-lst step is stabilized in 
the potential at the time of OFF (i.e., before TFT connected to the scanning line of the n-lst step is 
turned off), the precharge signal concerning the scanning line of the n-th step is impressed. Therefore, 
since the precharge signal lengthened by the electrical potential difference of the n-th-step black display 
is impressed to the pixel electrode of the n-lst step, as shown in drawing 28 , in a scanning-line reversal 
drive (not being a gray display), in the image 702 actually displayed, the pixel of the n-lst step with the 
pixel bottom by which it was indicated by black will be considered as a white display. On the other 
hand, before the gate voltage of the scanning line of the n-th step is stabilized in the potential at tiie time 
of OFF (i.e., before TFT connected to the scanning line of the n-th step is tumed off), the precharge 
signal concerning the scaiming line of the n+lst step is impressed. Therefore, since the precharge signal 
lengthened by the electrical potential difference of the n-th-step black display is impressed to the pixel 
electrode of the n+lst step, in a scanning-line reversal drive (not being a gray display), in the image 702 
actually displayed, the pixel of the n+lst step with the pixel bottom by which it was indicated by black 
will be considered as a white display. 

[0016] As mentioned above, in the image 702 actually displayed, for the background by which it should 
be indicated by gray, the up and down white vertical cross talk of the pixel by which it was indicated by 
black will arise, and the cross talk of the gradation which shifts to gray gradually from white along the 
direction of the scanning line also near the will arise further for it. 

[0017] In this case, the time of the picture signal of a partially different electrical potential difference 
which should indicate by black especially being given The pixel which should indicate by black, so that 
it is at the time near at the termination time of the writing for every scanning line When supplying a scan 
signal from one side among right and left on the one scanning line, so that it is a pixel near the other 
side, or, so that it is a pixel near a center when supplying a scan signal from both sides Since the writing 
to each pixel in the pixel line concemed is performed before rather than the gate voltage of the scanning 
line is stabilized in the potential at the time of OFF, it is easy to generate the vertical cross talk like **♦* 
notably. Therefore, if it sees as the whole screen, there is a trouble of causing right-and-left 
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nonuniformity (when driving the scanning line from one side) and degradation of the image quality 
grace of central nonuniformity (when driving the scaiming line from both sides). 
[0018] In addition, the capacity line mentioned above has resistance and a large time constant like the 
scanning line, when formed from the same polish recon film as the scanning line. For this reason, there 
is also a trouble that the potential of a capacity line will shake by capacity coupling with each data line 
in the capacity line wired by crossing, and image degradation by the horizontal cross talk, a ghost, etc. 
will generate the bottom of two or more data lines. 

[0019] Before the potential shake of the capacity line by such capacity coupling is more specifically 
stabilized when it is going to display the image 801 with which a part for Kurobe was drawn by high 
contrast by making gray into a background as shown in drawing 29 , the writing to each pixel in the 
pixel line concerned is performed. For this reason, in the image 802 actually displayed, the phenomenon, 
i.e., a horizontal cross talk, a ghost, etc., in which cause the lack of an electrical potential difference in 
the pixel of the right and left which are the pixel to which the picture signal of a partially different 
electrical potential difference which should indicate by black was given, and fhe whole line which 
should indicate by gray becomes whitish occurs. 

[0020] Since the writing to each pixel in the pixel line concerned is performed before rather than the 
potential shake of the capacity line by capacity coupling is stabilized so that it is a time of the picture 
signal of a partially different electrical potential difference which should indicate by black like the case 
( refer to drawing 28 ) of the above-mentioned vertical cross talk be given also in this case at the time 
near at the termination time of the writing for every scanning line , it is easy to generate a horizontal 
cross talk , a ghost , etc. notably . 

[0021] And if drive frequency becomes high like the Uquid crystal equipment of models, such as the so- 
called XGA and SXGA, since the time constant of the scanning line or a capacity line will become large 
relatively, it becomes easy to generate a vertical cross talk (to refer to drawing 28 ), a horizontal cross 
talk (to refer to drawing 29 ), etc. which were explained above. 

[0022] This invention is made in view of the trouble mentioned above, and let it be a technical problem 
to offer electronic equipment equipped with the liquid crystsil equipment in which image display is 
possible and the liquid crystal equipment concerned of high quality by the comparatively simple 
configuration using a Ught-shielding film. 
[0023] 

[Means for Solving the Problem] As for this invention, it comes to pinch liquid crystal between the 
substrates of a pair. On one substrate of the substrate of this pair Two or more thin film transistors which 
drive two or more pixel electrodes arranged in the shape of a matrix, and these two or more pixel 
electrodes, respectively. Two or more data line and two or more scanning lines which are connected to 
these two or more thin film transistors, respectively, and carry out a phase crossover. The conductive 
Ught-shielding film of two or more of said thin film transistors which looks at a channel field from one 
[ said ] substrate side at least, and is prepared in the wrap location, respectively. It has the 1st interlayer 
insulation film which intervenes between this light-shielding film and said thin film transistor, and said a 
part of scaiming line [ at least ] is characterized by consisting of the same film as said light-shielding 
film. 

[0024] According to the configuration which this invention requires, about the return light by which 
incidence is carried out from one substrate side, it is shaded by the Ught-shielding film and the channel 
field of a thin film transistor can prevent property degradation by the return light of a thin film transistor 
etc. On the other hand, since a part of scaiming line [ at least ] is formed by the same film as this 
conductive light-shielding film, resistance of the scanning line can be notably lowered by resistance of a 
conductive Ught-shielding film. For example, if the scaiming line is formed fix)m the poUsh recon film 
and a light-shielding film is formed from the conductive refractory metal film, resistance of the scaiming 
line can be govemed by the sheet resistance of a Ught-shielding film. That is, large low resistance- 
ization in the scanning line is attained. 

[0025] The vertical cross talk (refer to drawing 28 ) resulting from a precharge signal being impressed 
before the gate which starts the scanning line of the preceding paragraph like the above-mentioned, for 
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example serves as OFF, even if it raises the drive frequency of liquid-crystal equipment, since a scan 
signal is supplied to two or more pixel electrodes by tiie scanning line of a small time constant by low 
resistance the above result, or a precharge signal being lengthened by the electrical potential difference 
of the picture signal concerning the scanning line of the preceding paragraph is reduced, and can 
perform high-definition image display. 

[0026] This invention is formed from the polish recon film of conductivity [ scanning line / said ], and 
said light-shielding fihn is characterized by having the 1st light-shielding fihn arranged as at least one 
among redimdancy wiring of said scanning line by which electrical installation was carried out to said 
polish recon fihn through the contact hole, and junction wiring, 

[0027] According to the configuration which this invention requires, since electrical installation is 
carried out through the contact hole to the scanning line formed from the conductive poUsh recon film, 
the 1 St hght-shielding film can lower resistance of the scanning line notably by resistance of a 
conductive Ught-shielding film, and can realize a positive and reliable electrical installation condition 
between the scanning line and the 1st light-shielding film. 

[0028] Wiring which relays between the scanning lines which broke off partially and secures the electric 
flow of the whole scanning line is said by connecting junction wiring with the scanning line through a 
contact hole at a serial by saying wiring which gives fiirther a redundancy electric flow between the 
scaiming lines which are in switch-on by connecting redundancy wiring of this invention to 
juxtaposition through the scanning line and a contact hole. Therefore, according to the configuration 
which this invention requires, resistance of the scanning line can be notably lowered by resistance of the 
conductive Ught-shielding film which constitutes the 1st light-shielding film. 

[0029] In addition, since it becomes instead of the 1st Ught-shielding film being the scanning line even if 
the scanning line is disconnected on the way with a foreign matter etc. when especially the 1st light- 
shielding film is arranged as redundancy wiring, redxmdant structure is realizable. 
[0030] This invention is characterized by said light-shielding film having the 1st Ught-shielding film 
arranged as at least one among redundancy wiring of this scanning line, junction wiring, and a body, and 
the 2nd Ught-shielding film containing the part of said light-shielding film in which the electric 
insulation is carried out from this 1st Ught-shielding film, and said channel field was estabUshed in the 
wrap location. 

[0031] Since the electric insulation of the 2nd Ught-shielding fihn is carried out from the 1st Ught- 
shielding fihn, even if, as for this invention, it changes the potential of the 1st Ught-shielding fihn with 
the potential of a scan signal, the potential in the 2nd Ught-shielding fihn is substantially stable, without 
[ most or ] changing at aU. And since the 2nd Ught-shielding film stabiUzed in this way contains the part 
of the light-shielding film in which the channel field was estabUshed by the thin fihn transistor bottom 
of a wrap location, i.e., a pixel, when changing the potential of the part of the light-shielding film 
prepared in the thin film transistor bottom of a pixel by potential fluctuation of the scanning line, it 
becomes [ degrading the transistor characteristics of a thin fihn transistor, and ] possible to prevent. 
[0032] This invention consists of two or more island-shape wiring sections divided mutually while said 
scanning line contains the gate electrode of two or more of said thin film transistors located in a line 
along with said scanning line, respectively, and said 1st light-shielding fihn is characterized by carrying 
out electrical instaUation of said two or more island-shape wiring sections mutually. 
[0033] According to the configuration which this invention requires, two or more island-shape wiring 
sections which make the scanning line are mutually divided while they contain the gate electrode of two 
or more thin film transistors located in a line along with the scanning line, respectively. Therefore, 
although a scan signal cannot be supplied to each pixel only in this island-shape wiring section, since 
electrical installation of these island-shape wiring sections is mutually carried out by the 1st Ught- 
shielding film, supply to each pixel of them is attained in a scan signal by it. And resistance of the 
scaiming line can be lowered according to the lowness of the resistance of the 1st Ught-shielding film 
which relays the island-shape wiring section in this way. 

[0034] It is characterized by for said Ught-shielding film having the 1st Ught-shielding film arranged as a 
body of said scanning line as for this invention, and said two or more tiiin film transistors having the 
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gate electrode formed from the conductive polish recon fihn by which electrical installation was carried 
out to said 1st light-shielding film through the contact hole. 

[0035] According to the configuration which this invention requires, since it is formed from the 
conductive poUsh recon film, a gate electrode can avoid risk of the semi-conductor film which 
constitutes a thin fihn transistor from a metal membrane with the stress produced like [ in the case of 
forming a gate electrode ] at the time of elevated-temperature processes, such as activation annealing, 
gate dielectric fihn, a metal membrane, etc. exfoUating. The 1st light-shielding fihn which consists of a 
conductive light-shielding film arranged in coincidence as a body of the scanning line enables it to lower 
resistance of the scanning line. And since electrical installation of two or more thin film transistors is 
carried out to the 1st light-shielding film through the contact hole, they can realize a positive and reliable 
electrical installation condition between the scanning lines which consist of a gate electrode which 
consists of pohsh recon fihn, and a Ught-shielding fihn. 

[0036] This invention is characterized by said Ught-shielding film and said scanning line containing the 
part by which electrical installation was mutually carried out through the contact hole while opposite 
arrangement was carried out across said channel field respectively through said 1st interlayer insulation 
fihn and gate dielectric fihn in each of two or more of said thin fihn transistors, respectively. 
[0037] According to the configuration which this invention requires, opposite arrangement of the gate 
polar zone is carried out to a channel field through gate dielectric fihn, and the scanning line constitutes 
the thin film transistor ("the 1st TFT" is called hereafter) of a pixel from one side. On the other hand, 
since opposite arrangement is carried out to a channel field through the 1st interlayer insulation film, the 
part of the Ught-shielding film in which the channel field was estabUshed in the wrap location serves as 
gate polar zone, and constitutes the 2nd TFT. And since the gate polar zone of these 1st and 2nd TFT(s) 
is connected through the contact hole, the structure of Double TFT is acquired to the same channel field. 
Therefore, it becomes possible by using the 1st TFT as a back channel by the 2nd TFT to plan this 1st 
TFT, i.e., the improvement in a property of the thin fihn transistor of a pixel. In addition, if the 1st 
interlayer insulation film which is gate dielectric fihn of the 2nd TFT is made thin, improvement in a 
property of tiie 2nd TFT can be aimed at. 

[0038] This invention is characterized by said two or more scanning lines containing the part which 
fimctions on said pixel electrode connected to the scanning line of the next step through said thin fihn 
transistor as one storage capacitance electrode for giving storage capacitance, respectively. 
[0039] According to the configuration which this invention requires, storage capacitance is given to the 
pixel electrode concerning the scanning line of the next step by the part which fimctions as a storage 
capacitance electrode which the scanning line contains. The source connected to the pixel electrode in 
the thin film transistor of the pixel which the scanning line of the next step more specifically costs, or 
the semi-conductor fihn by the side of a drain is instaUed, and it considers as the 1st storage capacitance 
electrode. And the scanning line of the preceding paragraph can be used as a capacity line by making the 
part which functions as a storage c£^acitance electrode which the above-mentioned scanning line 
contains in the 1st storage capacitance electrode counter by using ais a dielectric film the insulator layer 
installed from gate dielectric fihn. Thus, if constituted, since the capacity of the pixel of the next step is 
attached to the scanning line, the time constant of this scanning line becomes large, but since the time 
constant of the scanning line is made small by using a Ught-shielding film, by this invention, image 
degradation of the vertical cross talk by the time constant of the scaiming line like the above-mentioned 
being large also as a configuration which uses the scanning line of the precedmg paragraph as a capacity 
line in this way etc. can usually be reduced. 

[0040] This mvention is characterized by having fiuther the capacity line formed in order to give storage 
capacitance to said two or more pixel electrodes, respectively. 

[0041] According to the configuration which this invention requfres, storage capacitance is given by the 
capacity line to two or more pixel electrodes, respectively. The source more specificaUy connected to 
the pixel electrode in the thin fihn transistor of a pixel or the semi-conductor fihn by the side of a drain 
is installed, and it considers as the 1st storage capacitance electrode. And storage capacitance can be 
given by making the part which fimctions as a storage capacitance electrode which an above-mentioned 
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capacity line contains in the 1st storage capacitance electrode counter by using as a dielectric film the 
insulator layer installed firom gate dielectric film. 

[0042] The 1st Ught-shielding film in which said Ught-shielding film was arranged for this invention as 
at least one among redundancy wiring of said scanning line, junction wiring, and a body, It has the 2nd 
light-shielding film which looked at said capacity line fi"om one [ said ] substrate side, and was prepared 
in the wrap location, respectively while the part of said Ught-shielding film in which the electric 
insulation is carried out fix>m this 1st light-shielding fihn, and said channel field was established in the 
wrap location was included. Said capacity line and said 2nd Ught-shielding film are characterized by 
connecting with the constant source of potential. 

[0043] Since according to the configuration which this invention requires the electric insulation of the 
2nd Ught-shielding film is carried out from the 1st Ught-shielding film and it is fiirther connected to the 
constant source of potential, even if it changes the potential of the 1st Ught-shielding film with the 
potential of a scan signal, the potential in the 2nd Ught-shielding film is stable in constant potential. And 
since the 2nd Ught-shielding film stabilized in this way contains the part of the Ught-shielding film 
prepared in the thin film transistor bottom of a pixel, when changing the potential of the part of the Ught- 
shielding film prepared in the thin film transistor bottom of a pixel by potential fluctuation of the 
scanning line, it becomes [ degrading the transistor characteristics of a thin film transistor, and ] possible 
to prevent. On the other hand, since it connects with the constant source of potential, a capacity line may 
also fimction good as a storage capacitance electrode. And since a capacity line and the 2nd Ught- 
shielding film are connected to the constant source of potential, it also becomes possible to share 
partially both wiring that reaches the constant source of potential. In this case, as constant potential of 
the constant source of potential, it may be equal to touch-down potential, for example. 
[0044] This invention is characterized by said constant source of potential being a constant source of 
potential suppUed to the circumference circuit for driving the Uquid crystal equipment concerned. 
[0045] According to the configuration which this invention requires, since it is constant sources of 
potential suppUed to circumference circuits, such as a scanning-line drive circuit, a data-line drive 
circuit, and a counterelectrode, such as a negative supply and a positive supply, the constant source of 
potential needs to prepare neither special potential wiring nor an external input terminal, and can do a 
Ught-shielding film and a capacity line in constant potential. 

[0046] As for this invention, said 2nd Ught-shielding film is characterized by coming to be arranged as 
at least one of redundancy wiring of said capacity line, jimction wiring, and the bodies. 
[0047] This invention can lower resistance of a capacity line notably by resistance of a conductive light- 
shielding film by this configuration. For example, if a capacity line is formed from the same poUsh 
recon film as the scanning line and a light-shielding film is formed from the conductive refractory metal 
film, resistance of a capacity line can be governed by the sheet resistance of a Ught-shielding film. That 
is, large low resistance-ization in a capacity line is attained. 

[0048] Since storage capacitance is added to two or more pixel electrodes by the capacity line of a smaU 
time constant by low resistance the above result, even if it raises the drive frequency of Uquid crystal 
equipment, the horizontal cross talk (refer to drawing 29 ) resulting from the potential shake of the 
capacity line like the above-mentioned is reduced, and can perform high-definition image display. 
Moreover, since it becomes instead of the 2nd Ught-shielding film being a capacity line even if a 
capacity line is disconnected on the way when it arranges as redundancy wiring, redundant structure is 
reaUzable. 

[0049] The 1st light-shielding film in which said Ught-shielding film was arranged as at least one among 
redundancy wiring of said scanning line, junction wiring, and a body in this invention. While the part of 
said Ught-shielding film in which the electric insulation is carried out Scorn this 1st Ught-shielding film, 
and said channel field was estabUshed in the wrap location is included, it is characterized by having the 
2nd Ught-shielding film which looked at said capacity line and said two or more data lines from one 
[ said ] substrate side, and was prepared in the wrap location in the shape of a mesh, respectively. 
[0050] Since the electric insulation of the 2nd Ught-shielding film which a Ught-shielding film has is 
carried out firom the 1st Ught-shielding film according to the configuration which this invention requires. 
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even if it changes the potential of the 1st light-shielding film with the potential of a scan signal, the 
potential in the 2nd Ught-shielding film is stable. And since the 2nd Ught-shielding film stabilized in this 
way contains the part of the light-shielding film prepared in the thin film transistor bottom of a pixel, 
when changing the potential of the part of the U^t-shielding film prepared in the thin film transistor 
bottom of a pixel by potential fluctuation of the scanning line, it becomes [ degrading the transistor 
characteristics of a thin film transistor, and ] possible to prevent. And since the 2nd Ught-shielding film 
is prepared in the shape of a mesh while it contains the part of the Ught-shielding film in which the 
channel field was estabUshed in the wrap location, it can specify the opening field of each picture 
element part by the 2nd Ught-shielding film, and can lower resistance of the scanning line by the 1st 
Ught-shielding film. 

[0051] This invention is characterized by for said Ught-shielding film looking at said two or more 
scanning lines firom one [ said ] substrate side, and preparing it in the wrap location in the shape of 
stripes, respectively. 

[0052] According to the configuration which this invention requires, since two or more scanning lines 
are seen fi*om one substrate side and it is prepared in the wrap location in the shape of stripes, 
respectively, a light-shielding film becomes possible [ arranging a Ught-shielding film as junction wiring 
which meets the scanning line, or redimdancy wiring ] by carrying out electrical installation of the 
scanning line and the stripes-like Ught-shiel^g film, for example through a contact hole. 
[0053] This invention is characterized by for said Ught-shielding film looking at said two or more 
scanning lines fi^om one [ said ] substrate side, and preparing it in the wrap location partiaUy at least at 
island shape, respectively. 

[0054] According to the configuration which this invention requires, since two or more scanning lines 
are seen from one substrate side and it is partially prepared in tiie wrap location at least at island shape, 
respectively, a Ught-shielding film becomes possible [ arranging a Ught-shielding film as junction wiring 
which meets the scanning line, or redundancy wiring ] by carrying out electrical installation of the 
scanning line and the island-shape Ught-shielding film, for example through a contact hole. 
[0055] This invention is characterized by said Ught-shielding fihn containing at least one of Ti, Cr, W, 
Ta, Mo, and Pd. 

[0056] A Ught-shieldmg fihn contains at least one of Ti, Cr, W, Ta, Mo, and Pd which are an opaque 
refractory metal, for example, since it consists of a metal simple substance, an aUoy, metal silicide, etc., 
a Ught-shielding film is destroyed by high temperature processing in the TFT formation process 
performed after the Ught-shielding film formation process on the substrate for liquid crystal equipments, 
or it can be prevented from flising it by it according to the configuration which this invention requires. 
[0057] The electronic equipment of this invention is characterized by having the above-mentioned liquid 
crystal equipment. 

[0058] According to the configuration which this invention requires, since it has liquid crystal 
equipment of the invention in this application mentioned above, the high-definition image display of 
electronic equipment becomes possible with the Uquid crystal equipment which whose dependability of 
equipment is high, and display degradation of a vertical cross talk etc. is reduced according to redimdant 
structure, and was exceUent in the protection-from-Ught engine performance to return Ught etc. 
[0059] Such an operation and other gains of this invention will be made clear from the gestalt of the 
operation explained below. 
[0060] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0061] (The 1st operation gestalt) The configuration and actuation of the 1st operation gestalt of liquid 
crystal equipment by this invention are explained with reference to drawing 4 from drawing 1 . Drawing 
1 is equal circuits, such as various components in two or more pixels formed in the shape of [ which 
constitutes the image formation field of liquid crystal equipment ] a matrix, and wiring. Drawing 2 is a 
top view of two or more pixel groups where the substrate for liquid crystal equipments adjoins each 
other, drawings is the A- A' sectional view of drawing 2 , and drawing 4 is the B-B' sectional view of 
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drawing 2 . In addition, in order to make each class and each part material into the magnitude of extent 
which can be recognized on a drawing, scales are made to have differed for each class or every each part 
material in drawing 3 and drawing 4. 

[0062] In drawing 1 , two or more pixels formed in the shape of [ which constitutes the image display 
field of the liquid crystal equipment by the gestalt of this operation ] a matrix consist of TFT30 for 
controlling pixel electrode 9a and pixel electrode 9a, and electrical installation of the data-line 6a to 
which a picture signal is supplied is carried out to the source concemed of TFT30. The picture signals 
SI, S2, ~, Sn written in data-line 6a may be suppUed to line sequential, and you may make it supply 
them to this order for every group to two or more data-line 6a which adjoin each other. Moreover, 
electrical installation of the scanning-line 300a is carried out to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals Gl, G2, — , Gm may be impressed to scanning-line 300a in 
pulse line sequential at this order. Electrical installation of the pixel electrode 9a is carried out to the 
drain of TFT30, and it writes in the picture signals SI, S2, — , Sn suppUed from data-line 6a in TFT30 
when only a fixed period closes the switch to predetermined timing. Fixed period maintenance of the 
picture signals SI, S2, — , Sn of the predetermined level written in liquid crystal through pixel electrode 
9a is carried out between the coimterelectrodes (it mentions later) formed in the opposite substrate (it 
mentions later). When the orientation and order of molecular association change with the voltage levels 
impressed, liquid crystal modulates Ught and enables a gradation display. Here, in order to prevent the 
held picture signal leaking, storage capacitance 70 is added to the Uquid crystal capacity and 
juxtaposition which are formed between the pixel electrode 9 and a counterelectrode. For example, as 
for the electrical potential difference of pixel electrode 9a, only time amount also with triple figures 
longer than the time amoimt to which the source electrical potential difference was impressed is held 
with storage capacitance 70. Thereby, it is improved fiirther and a maintenance property can realize the 
high liquid crystal equipment of a contrast ratio. In addition, capacity line 3b which is wiring for 
forming capacity as an approach of forming storage capacitance 70 in this way may be prepared, and 
capacity may be formed between scanning-line 300a of the preceding paragraph like the after-mentioned 
(refer to drawing 12 ). 

[0063] In drawing 2 thru/or drawing 4 , on the substrate 10 for Uquid crystal equipments, two or more 
transparent pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of 
a matrix, and data-line 6a (source electrode), scanning-line 300a (a gate electrode is included), and 
capacity line 3b are prepared respectively along the boundary of pixel electrode 9a in every direction. 
Electrical installation of the data-line 6a is carried out to the below-mentioned source field among semi- 
conductor layer la which consists of the polish recon film etc. through a contact hole 5, and electrical 
installation of the pixel electrode 9a is carried out to the below-mentioned drain field among semi- 
conductor layer la through the contact hole 8. 

[0064] Especially with the gestalt of this operation, conductive 2nd Ught-shielding fihn 11a and 1st 
light-shielding fihn 1 Ic are prepared in the field shown with the slash of a drawing Nakamigi riser. 
[0065] 2nd Ught-shielding film 1 la is prepared in the location with which the channel field (the inside of 
drawing and the lower right are the slash field of **) of semi-conductor layer la is seen from the 
substrate side for liquid crystal equipments, and it laps respectively in the picture element part. 
[0066] In the picture element part, 1st Ught-shielding fihn 1 Ic is prepared separately from 2nd Ught- 
shielding film 11a, and is electrically insulated from 2nd Ught-shielding film 1 la. 1st Ught-shielding 
film 1 Ic is arranged as jimction wiring of island-shape gate electrode 3a which consists of poUsh recon 
film which constitutes scaiming-line 300a. That is, while consisting of poUsh recon film, island-shape 
gate electrode 3a divided mutually is arranged so that the gate electrode which counters the below- 
mentioned channel field (field of the slash of the drawing 2 Nakamigi going down) among semi- 
conductor layer la may be included, respectively, and 1st Ught-shielding film 1 Ic is arranged so that 
electrical installation of two or more gate electrode 3a which stands in a row along the direction of 
scaiming-line 300a may be mutually carried out through a contact hole 18. In other words, one scanning- 
line 300a consists of two or more gate electrode 3a which stands in a row about each stage (line) along 
the direction of scanning-line 300a by which electrical installation was carried out mutually in the 



http ://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejj e 



5/3/2006 



JP,2000-010120^ PETAILED DESCRIPTION] 



Page 10 of 24 



contact hole 18, and two or more 1st light-shielding fihn 11c, and supply becomes possible about a scan 
signal through this one scanning-line 300a at each pixel. 

[0067] Next, the configuration in a part for the picture element part which contains TFT30 and gate 
electrode 3a fiirther with reference to the A- A' sectional view of drawing 3 is explained. In addition, in 
drawing 3 , the opposite substrate 20 and liquid crystal by which opposite arrangement is carried out 
through Uquid crystal at the substrate 10 for Uquid crystal equipments are omitted, and are later 
mentioned about these. 

[0068] As shown in the A- A' sectional view of drawing 3 , Uquid crystal eqmpment is equipped with the 
substrate 10 for liquid crystal equipments which consists of a quartz substrate etc. Pixel electrode 9a 
which becomes the substrate 10 for liquid crystal equipments from transparent conductive thin films, 
such as ITO film (indium Tin oxide film), is prepared, and the orientation film 16 which consists of 
organic thin films, such as a polyimide thin film with which predetermined orientation processing of 
rubbing processing etc. was performed, is formed in the bottom. 

[0069] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is 
formed in the location which adjoins each pixel electrode 9a at the substrate 10 for liquid crystal 
equipments. 

[0070] In the location which counters TFT30 for pixel switching respectively, 2nd light-shielding film 
1 la is prepared between the substrate 10 for Uquid crystal equipments, and each TFT30 for pixel 
switching. Thus, the conductive Ught-shielding film which constitutes 2nd Ught-shielding film 11a and 
1st light-shielding film 11c consists of an opaque refractory metal, and consists of a metal simple 
substance containing at least one of Ti, Cr, W, Ta, Mo, and Pd, an alloy, metal siUcide, etc. If 
constituted from such an ingredient, 2nd Ught-shielding film 11a and 1st Ught-shielding film 1 Ic are 
destroyed by high temperature processing in the formation process of TFT30 for pixel switching 
performed after the formation process of 2nd Ught-shielding film 1 la on the substrate 10 for Uquid 
crystal equipments, or 1st Ught-shielding film 1 Ic, or it can avoid fiising by it. Moreover, the situation in 
which the return light from the substrate 10 side for Uquid crystal equipments etc. carries out incidence 
to channel field la' of TFT30 for pixel switching etc. by such 2nd Ught-shielding fihn 1 la can be 
prevented, and the property of TFT30 for pixel switching does not deteriorate according to generating of 
a photocurrent. 

[0071] Furthermore, the 1st interlayer insulation fihn 12 is formed between 2nd light-shielding fihn 1 la 
and two or more TFT30 for pixel switching. The 1st interlayer insulation film 12 is formed in order to 
carry out the electric insulation of the semi-conductor layer la which constitutes TFT30 for pixel 
switching &om 2nd Ught-shielding film 11a. Furthermore, the 1st interlayer insulation fihn 12 also has a 
Amotion as substrate film for TFT30 for pixel switching by being fomied all over the substrate 10 for 
Uquid crystal equipments. That is, it has the fimction to prevent degradation of the property of TFT30 
for pixel switching with the dry area at the time of poUsh of the &ont face of the substrate 10 for Uquid 
crystal equipments, the dirt which remains after washing. The 1st interlayer insulation film 12 consists 
of high insulation glass, such as NSG (non doped siUcate glass), PSG (phosphorus siUcate glass), BSG 
(boron silicate glass), and BPSG (boron phosphorus silicate glass), or an oxidation siUcone film, a 
silicon nitride fihn, etc. The 1st interlayer insulation fihn 12 can also protect the situation where 2nd 
Ught-shielding fihn 11a pollutes the TFT30 grade for pixel switching. 

[0072] Especially with the gestalt of this operation, 1st Ught-shielding fihn 1 Ic is arranged as junction 
wiring of gate electrode 3a. That is, as shown in drawing 3 , electrical installation of the 1st light- 
shielding film 1 Ic is carried out to gate electrode 3a through the contact hole 18. For this reason, 
resistance of scanning-line 300a (refer to drawing 1 ) can be notably lowered by resistance of 1st light- 
shielding film 11c. Since for example, sheet resistance is formed from the polish recon film which is 
2Sohms / ** extent, in the case of 1.3 inches of vertical angles, or about 0.9 mches small Uquid crystal 
equipment, gate electrode 3a has resistance of an about [ 100-200Kohm ], but since 1st Ught-shielding 
fihn 1 Ic is formed from the refractory metal film like the above-mentioned, resistance in scanning-line 
300a is sharply made low. For example, when 1st Ught-shielding film 1 Ic is constituted from tungsten 
siUcide, sheet resistance has only 7-8ohms / ** extent. According to such reduction in resistance, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 5/3/2006 



JP,2000-010120,A PETAILED DESCRIPTION] 



Page 11 of 24 



time constant of scanning-line 300a can also be made small even to extent 1 or less microsecond. And if 
the configuration (not shown) which drives the scanning line from the both sides of an image display 
field is taken, it can do small even in O.S or less microsecond extent of the one half fiirther. For this 
reason, it is avoidable to become the constraint at the time of resistance and the time constant of the 
scanning line raising drive frequency. Furthermore, since 2nd Ught-shielding film 11a and 1st Ught- 
shielding film 1 Ic are insulated, 2nd Ught-shielding film 1 la is not changed by scanning-line 300a. 
Therefore, degradation of the transistor characteristics of the thin film transistor by potential fluctuation 
of the scanning line can be prevented. 

[0073] Next, the configuration in a part for the picture element part which contains TFT30 and storage 
capacitance 70 with reference to the B-B* sectional view of drawing 4 is explained fiirther. In addition, 
in addition to the substrate 10 for liquid crystal equipments, the opposite substrate 20 by which opposite 
arrangement is carried out through liquid crystal SO is shown in the substrate 10 for Uquid crystal 
equipments at drawing 4 . 

[0074] As shown in the B-B* sectional view of drawing 4 , opposite arrangement of the opposite 
substrate 20 with which hquid crystal equipment is the transparence to which it becomes the substrate 
10 for Uquid crystal equipments from glass or a quartz, and also constitutes an example of the substrate 
of a way is carried out. TTie counterelectrode (common electrode) 21 which includes the opposite 
substrate 20 all over the, and consists of transparent conductive thin films, such as ITO film, is formed, 
and the orientation film 22 which consists of organic thin films, such as a polyimide thin film with 
which predetermined orientation processing of rubbing processing etc. was performed, is formed in the 
bottom. The 3rd light-shielding film 23 is formed in fields other than the opening field of each pixel at 
the opposite substrate 20. For this reason, incident light can protect invasion from the opposite substrate 
20 side to channel field la' of semi-conductor layer la, even if there is little TFT30 for pixel switching. 
[0075] Thus, it is constituted, and between the substrates 10 for liquid crystal equipments and the 
opposite substrates 20 which have been arranged so that pixel electrode 9a and a counterelectrode 21 
may meet, liquid crystal is enclosed with the space surrounded by the below-mentioned sealant 52 (refer 
to drawing 30 and drawing 31), and the liquid crystal layer 50 is formed. 

[0076] Storage capacitance 70 consists of especially gestalten of this operation by installing gate 
dielectric film 2 from the location which counters gate electrode 3a, using as a dielectric film, installing 
semi-conductor layer la, considering as tiie If of the 1st storage capacitance electrodes, and using as the 
2nd storage capacitance electrode a part of capacity line 3b which counters these fiirther. 
[0077] The storage capacitance of pixel electrode 9a can be increased these results, using effectively the 
tooth space which separated from an opening field called the field (namely, field in which capacity line 
3b was formed) which the disclination of liquid crystal generates along with the field under data-line 6a, 
and gate electrode 3a. 

[0078] In drawing 4 TFT30 for pixel switching It has LDD (Lightly Doped Drain) stmcture. Channel 
field la* of semi-conductor layer la in which a chaimel is formed of the electric field from gate electrode 
3a which constitutes a part of scanning-line 300a, and gate electrode 3a, Gate dielectric film 2, data-line 
6a (source electrode) which insulate gate electrode 3a and semi-conductor layer la. Id list of high 
concentration source fields of low concentration source field (source side LDD field) lb of semi- 
conductor layer la and low concentration drain field (drain side LDD field) Ic, and semi-conductor 
layer la is equipped with high concentration drain field le. One to which it corresponds of two or more 
pixel electrode 9a is connected to high concentration drain field le. The drain fields Ic and le are 
formed in source field lb and Id Ust to semi-conductor layer la like the after-mentioned by doping the 
dopant the object for n molds of predetermined concentration, or for p molds according to whether the 
channel of n mold or p mold is formed. Data-line 6a is constituted from flie thin film of protection-from- 
light nature, such as aJloy film, such as metal membrane metallurgy group silicide, such as alimiinum, 
by especially the gestalt of this operation. Moreover, on gate electrode 3a, gate dielectric film 2, and the 
1st interlay er insulation fibn 12, the 2nd interlay er insulation film 4 with which the contact hole 8 which 
leads to the contact hole 5 and high concentration drain field le which lead to Id of high concentration 
source fields was formed respectively is formed. Electrical installation of the data-line 6a is carried out 
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to Id of high concentration source fields through the contact hole 5. Furthermore, on data-line 6a and the 
2nd interlayer insulation film 4, the 3rd interlayer insulation film 7 with which the contact hole 8 to high 
concentration drain field le was formed is formed. Electrical installation of the pixel electrode 9a is 
carried out to high concentration drain field le through the contact hole 8 to this high concentration 
drain field le. The above-mentioned pixel electrode 9a is prepared in the top face of the 3rd interlayer 
insulation film 7 constituted in this way. 

[0079] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be 
TFT of the self aryne mold which may have the offset structure which does not drive impurity ion into 
low concentration soiirce field lb and low concentration drain field Ic, drives in impurity ion by high 
concentration by using gate electrode 3a as a mask, and forms the high concentration source and a drain 
field in self aUgn. 

[0080] Moreover, although considered as the single gate structure which has arranged one gate electrode 
3a of TFT30 for pixel switching between source drain field lb and le with the gestalt of this operation, 
two or more gate electrodes may be arranged among these. Under the present circumstances, to each 
gate electrode, the same signal is made to be impressed. Thus, if TFT is constituted above the dual gate 
(double-gate) or the triple gate, the leakage current of a channel and a source drain field joint can be 
prevented, and the current at the time of OFF can be reduced. If at least one of these gate electrodes is 
made into LDD structure or offset structure, the OFF state current can be reduced fiirther and the stable 
switching element can be obtained. 

[0081] Generally here polish recon layers, such as channel field la' of semi-conductor layer la, and low 
concentration source field lb, low concentration drain field Ic Although a photocurrent will occur 
according to the photo-electric-conversion effectiveness which polish recon has and the transistor 
characteristics of TFT30 for pixel switching will deteriorate if light carries out incidence With the 
gestalt of this operation, since data-line 6a is formed from the metal thin film of protection-from-light 
nature, such as aluminxmi, so that gate electrode 3a may be covered from the bottom, the incidence of 
the incident light to channel field la* of semi-conductor layer la and the LDD fields lb and Ic can be 
prevented effectively at least. Moreover, as mentioned above, since 2nd light-shielding film 1 la is 
prepared in the TFT30 bottom for pixel sv^tching, the incidence of the retum light to channel field la* of 
semi-conductor layer la and the LDD fields lb and Ic can be prevented effectively at least. 
[0082] It is still more effective in order for the gestalt of this operation to protect tiiat incidence of the 
retum light will be carried out to a channel field if it forms so that 2nd light-shielding film 11a may 
cover the whole channel field more greatly than a channel field, as shown in drawing 2 . 
[0083] (The 2nd operation gestalt) The 2nd operation gestalt of this invention is explained with 
reference to drawing 5 . Drawing 5 is a top view of two or more pixel groups where the substrate for 
liquid crystal equipments adjoins each other. In addition, drawing 6 is the C-C sectional view of 
drawing 5 . In order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 6 . Moreover, in drawing 5 and drawing 6 , only a configuration which gives the same reference 
mark to the same component as the 1st operation gestalt, and is different from the 1st operation gestalt is 
explained, and it omits about the same configuration. 

[0084] As shown in drawing 5 and dmwing 6 , especially with the 2nd operation gestalt, 1st light- 
shielding film 1 Ic* is arranged in the shape of stripes along the direction of the scanning line, and gate 
electrode 3a which consists of polish recon fihn is put on 1st light-shielding film 1 Ic*. That is, 1st light- 
shielding film 11c' is arranged as redundancy wiring of gate electrode 3a, and 1st light-shielding film 
1 Ic' is prepared also in the TFT bottom for pixel switching. That is, scanning-line 300b is constituted by 
scan electrode 3a and stripes-like 1st light-shielding film 11c'. 

[0085] For this reason, it is possible to lower resistance of scaiming-line 300b which consists of 1st 
light-shielding fihn 1 Ic' and gate electrode 3a by 1st Ught-shielding fihn 1 Ic', shading the retum light to 
TFT30 for pixel switching by 1st Ught-shielding fihn 11c' formed in the shape of stripes. Therefore, the 
above-mentioned vertical cross talk (refer to drawing 28 ) can be prevented. And since 1st Ught- 
shielding film 11c' makes the redundant stmcture over gate electrode 3a, even if an open circuit and 
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defective continuity are in gate electrode 3a, it becomes possible [ also preventing ] about scanning-line 
300b getting worse. High-definition image display is realizable these results with the 2nd operation 
gestalt. 

[0086] In addition, as shown in drav^dng 5 , it is possible to prevent more certainly the retum light to 
channel field la by making width of face thick in the location which laps 1st light-shielding film 1 Ic* 
with channel field la. 

[0087] Moreover, TFT by which opposite arrangement of the gate electrode 3a is carried out to a 
channel field through gate dielectric fihn in the 2nd operation gestalt (the 1st TFT), TFT (the 2nd TFT) 
firom which 1st Ught-shielding film 1 Ic' in which the channel field was established in the wrap location 
becomes the gate electrode by which opposite arrangement was carried out to the channel field through 
the 1st interlayer insulation film will be formed, and a gate electrode will be formed up and down across 
a channel field. Therefore, it becomes possible by using the 1st TFT as a back channel by 1st Ught- 
shielding film 1 Ic' to plan this 1st TFT, i.e., the improvement in a property of the thin film transistor of 
a pixel. In addition, if the 1st interlayer insulation film which is gate dielectric film of the 2nd TFT is 
made thin, improvement in a property of the 2nd TFT can be aimed at. 

[0088] (The 3rd operation gestalt) The 3rd operation gestalt of the Uquid crystal equipment by this 
invention is explained with reference to drawing 7 . Drawing 7 is a top view of two or more pixel groups 
where the substrate for liquid crystal equipments adjoins each other. In addition, in dravying 7 , the same 
reference mark is given to the same component as the 2nd operation gestalt shown in drawing 5 , and 
only a different configuration fi-om the 2nd operation gestalt is explained. 

[0089] Gate electrode 3a' is arranged in the shape of stripes along the direction of the scanning line as 
well as 1st Ught-shielding fihn 1 Ic*, and, as for the 3rd operation gestalt, 300d of scaiming lines consists 
of these gate electrode 3a' and 1st Ught-shielding film 1 Ic' in redundancy. In addition, other points are 
the same as that of the case of the 2nd operation gestalt shown in drawing 5 . 

[0090] Thus, according to the 3rd operation gestalt, since low resistance-ization of 300d of scanning 
lines can be attained by 1st light-shielding fihn 1 Ic', generating of the above-mentioned vertical cross 
talk (refer to dravdng 28 ) etc. can be controlled, and high-definition image display can be realized. And 
preventing also becomes possible about 300d of scanning lines getting worse by existence of wiring of 
another side in which electrical installation was carried out through this one side and contact hole 18 by 
the redundant structure in 300d of scanning lines even if gate electrode 3a' and 1st Ught-shielding film 
11c' woke up an open circuit and defective continuity. 

[0091] In addition, although two contact holes 18 per pixel are formed for 300d of every scanning lines 
with the 3rd operation gestalt, three or more pieces or one piece is sufficient as this number, or it may be 
one per two or more pixels. If the degree of the redundant structure during both wiring wiU be raised, 
and-izing of it can be carried out [ low **** ], if the number of contact holes 18 is increased, and the 
nxmiber of contact holes 18 is reduced, the process and structure which pxmcture a contact hole 13 can be 
simpUfied. Therefore, since it is made to balance moderately the disadvantageous profit on the 
manufacture by puncturing the profits by the reduction in resistance of 300d of scanning lines by 1st 
Ught-shielding fihn 1 Ic', and redundant structure, and many contact holes 13, and structure by setup of 
the niraiber of a contact hole 18, taking into consideration the sheet resistance of 1st Ugiht-shielding fihn 
1 Ic', drive frequency, the specification demanded, it is very advantageous on practice. 
[0092] Moreover, since 1st Ught-shielding film 1 Ic' is able to fimction as a gate electrode of the 2nd 
TFT like the 2nd operation gestalt also in the 3rd operation gestalt, the same effectiveness as the case 
where the 2nd operation gestalt describes is acquired. 

[0093] (The 4th operation gestalt) The 4th operation gestalt of the liquid crystal equipment by this 
invention is explained with reference to drav^dng 8 . Drawing 8 is a top view of two or more pixel groups 
where the substrate for Uquid crystal equipments adjoins each other. In addition, in drawing 8 , the same 
reference mark is given to the same component as the case of the 1st operation gestalt shovm in drawing 
3 , and only a different configuration fi:om the 1st operation gestalt is explained. 

[0094] drawing 8 — being shown — as — the — four — operation — a gestalt — **** ~ a semi-conductor ~ 
the film - 501 - a - fi*om - becoming - a pixel - switching - ** - TFT ~ the source - a field - 
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puncturing — having had ~ a contact hole — five ~ ' — a drain — a field — puncturing — having had — a 
contact hole — eight ~ ' ~ between — drawing — Nakamigi — the bottom ~ ** — a slash — the section — 
being shown ~ having had — a field ~ a channel field — it is . gate electrode 503a which counters this 
channel field through gate dielectric film consists of polish recon film ~ having — the end of this gate 
electrode 503a — contact hole 18' ~ minding — 1st light-shielding film 1 Ic' ~ electrical installation is 
carried out to *. while 1st Ught-shielding film 1 Ic' is arranged as a body of the scanning line especially 
with this operation gestalt — 1st light-shielding film 11c — 'island-shape 2nd light-shielding film 11a 
insulated with " — 'is formed in the bottom of a channel field with 1st light-shielding film 1 Ic", 
simultaneously the same film, moreover, capacity line 3b' avoids these two contact hole 8* and 5' — as — 
the scanning line — a body — 1st light-shielding film 1 Ic' ~ it is prepared along with '. 
[0095] Thus, according to the 4th operation gestalt of the constituted liquid crystal equipment, since it is 
formed fi-om the conductive polish recon fihn, gate electrode 503a can avoid risk of the semi-conductor 
film which constitutes TFT for pixel switching firom a metal membrane with the stress produced like [ in 
the case of forming a gate electrode ] at the time of elevated-temperature processes, such as activation 
annealing, gate dielectric film, a metal membrane, etc. exfoUating. 1st Ught-shielding film 1 Ic" arranged 
in coincidence as a body of the scaiming line enables it to lower resistance of the scanning line, and TFT 
for pixel switching — 1st light-shielding film 1 Ic — a positive and reliable electrical installation 
condition is realizable between '1st light-shielding film 1 Ic' which consists of gate electrode 503a which 
consists of polish recon film, and a light-shielding film since electrical installation is carried out to 
'through contact hole 18". 

[0096] these results - 2nd Ught-shielding film 1 la' ~ shading the retum Ught to TFT for pixel switching 
by ', by lowering resistance of the scanning line which consists of 1st light-shielding film 1 Ic", the 
above-mentioned vertical cross talk (refer to drawing 28 ) can be prevented, and high-definition image 
display can be realized, fiirthermore, 2nd Ught-shielding film 11a" and 1st Ught-shielding fihn 1 Ic - '1st 
Ught-shielding fihn 11c' which is a body of the scanning line since 'is insulated' — 2nd Ught-shielding 
film 1 la' — 'is not changed Therefore, degradation of the transistor characteristics of the thin fihn 
transistor by potential fluctuation of ttie scanning line can be prevented. 

[0097] Although 2nd Ught-shielding fihn 1 la" is formed in island shape, it forms, for example in the 
shape of stripes, and you may make it connect with the constant source of potential in drawing 8 of the 
4th operation gestalt. 

[0098] With the above-mentioned 1st thru/or the above-mentioned 4th operation gestalt, each realizes 
prevention of the retum Ught to a channel field, and low resistance-ization of the scanning line by the 
same conductive Ught-shielding film. The modification for realizing low resistance-ization of a c£q)acity 
line fiuther using an above-mentioned operation gestalt is explained. 

[0099] (The 1st modification of the 1st operation gestalt) The 1st modification of the 1st operation 
gestalt is explained using drawing 9 and drawing 10 . Drawing 9 is a top view of two or more pixel 
groups where the substrate for liquid crystal equipments adjoins each other, and drawing 10 is the D-D' 
sectional view of drawing 9 . About the same configuration as the 1st operation gestalt, the 1st 
modification omits explanation and explains only a different configuration. 

[0100] the 1st modification - 2nd Ught-shielding film 1 la - '" forms along with capacity line 3b— 
having - 2nd Ught-shielding film 1 la — each electrical installation of" and the capacity line 3b is 
carried out to the constant source of potential, therefore, 2nd Ught-shielding film 1 la — TFT30 for pixel 
switching by which opposite arrangement is carried out at — receiving - 2nd Ught-shielding film 11a- 
- it can prevent potential fluctuation of "' doing a bad influence. Moreover, capacity line 3b may fimction 
good as the 2nd storage capacitance electrode of storage capacitance 70. in this case, it is shown in 
drawing 9 and drawing 10 R> 0 — as ~ 2hd Ught-shielding film 1 la — you may make it connect to 
capacity line 3b through a contact hole 13 as a source of low voltage Or you may connect with the 
constant source of potential supplied to the circumference circuits (for example, a scanning-line drive 
circuit, a data-line drive circuit, etc.) for driving the Uquid crystal equipment concerned. If the power 
source of a circumference circuit etc. is used, it is not necessary to prepare potential wiring and the 
external input terminal of dedication, and 2nd light-shielding fihn 1 la'" and capacity line 3b will be 
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made to constant potential, (not shown) and 2nd light-shielding film 1 la — if the configuration which 
carries out electrical installation of" and the capacity line 3b in the edge of for example, an image 
display field, and makes both constant potential the same is taken, wiring to both from the constant 
source of potential can be shared partially, and the simplification of a configuration can be attained. 
[0101] it is shown in drawing 9 and drawing 10 — as ~ capacity line 3b and 2nd Ught-shielding film 11a 
~ if" is connected through a contact hole 13 ~ capacity line 3b — high, although formed firom the polish 
recon film [ **** ] 2nd light-shielding film 1 la — — low — since it is formed from the conductive 
refractory metal [ **♦* ], resistance of a direction in alignment with gate electrode 3a in capacity line 3b 
is sharply fomied into low resistance, for example, 2nd light-shielding film 1 la — when "* is formed by 
WSi, as compared with the polish recon film, sheet resistance can be reduced or less to 1/3. 
[0102] consequently ~ the time constant of capacity line 3b — 2nd light-shielding film 1 la — it can be 
made small from about about ten microseconds by existence of"' at about several microseconds. 
Therefore, generating of a horizontal cross talk, a ghost, etc. who originated in the potential of capacity 
line 3b shaking by capacity coupling with each data-line 6a in capacity line 3b wired by crossing in the 
bottom of data-line 6a can be reduced. That is, the problem of display degradation like the image 802 
shown in drawing 2929 does not arise. And since the time constant of capacity line 3b is made small 
enough even if it constitutes especially the liquid crystal equipment concerned as a high model of drive 
frequencies, such as XGA and SXGA, as mentioned above, generating of a horizontal cross talk, a 
ghost, etc. can be reduced too. 

[0103] Therefore, the need of adopting the method which reverses the polarity of liquid crystal driver 
voltage for every [ like the above-mentioned ] data-line 6a and every pixel for prevention, such as such a 
horizontal cross talk and a ghost, can adopt the scanning-line reversal drive method (the so-called IH 
reversal drive method) which makes every [ suitable for there being nothing, and being able to reduce 
the disclination of the liquid crystal layer 50 conversely, and raising a pixel numerical aperture ] 
scanning-line 300a reverse Uquid crystal driver voltage to reference voltage. 

[0104] moreover, the 1st modification - setting - 2nd Ught-shielding fihn 1 la - since "* is prepared in 
the shape of a mesh along with capacity line 3b while it contains the part of the light-shielding film in 
which the channel field was established in the wrap location — 2nd light-shielding film 1 la — "' can 
prescribe the opening field of each picture element part, and resistance of the scanning line can be 
lowered by 1st light-shielding fihn He. 

[0105] (The 2nd modification of the 2nd operation gestalt) The 2nd modification of the 2nd operation 
gestalt is explained using drawing 1 1 . The 2nd modification has the same configuration as the 2nd 
operation gestalt, and explains only a different configuration. The 1 Id of the 2nd light-shielding fihn is 
formed so that it may lap with capacity line 3b in the field except the TFT bottom for pixel switching. 
Moreover, like the case of the 1st modification, electrical installation of capacity line 3b and the 1 Id of 
the 2nd light-shielding film may be carried out through a contact hole 13, and it may be connected to 
other constant sources of potential. Thus, in the 2nd modification, since the lid of the 2nd Ught- 
shielding film insulated with 1st light-shielding film 1 Ic is prepared in the bottom of capacity line 3b 
while preparing 1st light-shielding film 1 Ic in the bottom of scanning-line 3a, low resistance-ization of 
both the scanning line and a capacity line is realizable. Therefore, the above-mentioned horizontal cross 
talk (refer to drawing 29 ) can also be prevented like the case of tiie 1st modification by lowering 
resistance of capacity line 3b by the 1 Id of the 2nd Ught-shielding film. Moreover, since the 1 Id of the 
2nd Ught-shielding fihn and 1st Ught-shielding film 1 Ic are insulated, the 1 Id of the 2nd Ught-shielding 
film is not influenced by potential fluctuation of the scanning line. High-definition image display is 
reaUzable these results with the 2nd modification. 

[0106] In addition, although illustration is omitted, in the 3rd operation gestalt, it is possible to form the 
1 Id of the 2nd light-shielding film along with capacity line 3b like the 2nd modification, and the 
effectiveness same in that case as the 2nd modification is acquired. 

[0107] Moreover, if 2nd Ught-shielding fihn 1 la' is formed along with capacity line 3b also in the 4th 
operation gestaU and it is made to connect with a capacity line through contact fiirther, low resistance- 
ization of both the scanning line and a capacity line is realizable. 
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[0108] (The 5th operation gestalt) Drawing 12 is a top view of two or more pixel groups where the 
substrate for liquid crystal equipments adjoins each other. In addition, in drawing 12 R> 2, the same 
reference mark is given to the same component as the case of the 1st operation gestalt shown in drawing 
2 , and only a different configuration fi-om the 1st operation gestalt is explained. 
[0109] In drawing 12 , on the substrate for hquid crystal equipments, two or more transparent pixel 
electrode 9a (the profile is shown by dotted-line section 9a*) is prepared in the shape of a matrix, and 
data-line 6a and scanning-line 300e (a gate electrode is included) are prepared respectively along the 
boundary of pixel electrode 9a in every direction. That is, without forming a capacity line like the 1st 
thru/or the 4th operation gestalt, and its modification, it consists of gestalten of this operation so that 
scaiming-line 300e of the preceding paragraph (the n-lst step) may function as a capacity (it can set to n- 
th step) line. Storage capacitance is constituted by carrying out opposite arrangement of the 2nd storage 
cq)acitance electrode 504 installed fi-om the polish recon fihn which more specifically constitutes 
scanning-line 300e which is the preceding paragraph, and If [ of the 1st storage capacitance 
electrodes ]" installed from the drain field of TFT for pixel switching through the insulator layer 
(dielectric film) installed from the gate dielectric film of TFT for pixel switching. And electrical 
installation of the data-line 6a is carried out to the source field of semi-conductor layer la which consists 
of poUsh recon fihn through a contact hole S, and electrical installation of the pixel electrode 9a is 
carried out to the drain field of semi-conductor layer la through contact hole 8." 

[0110] 1st light-shielding film lie which consists of a conductive light-shielding film is arranged in the 
field shown with the slash of a drawing Nakamigi riser, namely, is prepared in scanning-line 300e in 
piles. Scanning-line 300e is arranged, respectively so that the gate electrode which counters the channel 
field (field of the slash of R> drawing 12 2 Nakamigi going down) of semi-conductor layer' la may be 
included, and 1st light-shielding film lie makes redundant structure by carrying out electrical 
installation for every pixel through scanning-line 300e and contact hole 18" which consist of polish 
recon film. 

[0111] Thus, according to the 5th operation gestalt, while scanning-line 300e is formed into low 
resistance, the protection from light to the retum Ught to the channel field of TFT for pixel switching is 
made by 1st light-shielding film lie which consists of the above-mentioned refractory metal film. 
Furthermore, since the gate electrode of TFT for pixel switching is fomied from the conductive polish 
recon film, it can avoid risk of the semi-conductor film which constitutes a thin film transistor from a 
metal membrane with the stress produced like [ in the case of forming a gate electrode ] at the time of 
elevated-temperature processes, such as activation aimealing, gate dielectric film, a metal membrane, 
etc. exfoliating, and the manufacture of reliable liquid crystal equipment of it is attained. 
[0112] Moreover, you may make it 1st light-shielding fihn lie contain 3rd storage capacitance electrode 
lie' installed along with data-line 6a from the part put on scanning-line 300e with the 5th operation 
gestalt. In that case, storage capacitance can be increased by 3rd storage capacitance electrode lie' and 
If [ of the 1st storage capacitance electrodes ]" by which opposite arrangement is carried out through the 
1st interlayer insulation fihn. Furthermore, the part which coimters the channel field of TFT for pixel 
switching may form 1st light-shielding film 1 le broadly. In that case, in the channel field shown with 
the slash of **, the protection from light of the bottom of drawing 12 Nakamigi to retum Ught is 
certainly attained. 

[01 13] (Configuration of the circumference circuit of Uquid crystal equipment) The configiuration in 
which the circumference circuit was formed on the substrate 10 for liquid crystal equipments is 
explained using drawing 13 using above-mentioned operation gestalten and those modifications. 
[01 14] The data-Une drive circuit 101 where Uquid crystal equipment drives data-line 6a as a 
circimiference circuit in drawing 13 , The scaiming-line drive circuit 104 which drives scanning-line 
300a, and the precharge circuit 201 which precedes the precharge signal NRS of a predetermined 
voltage level with supply of picture signals SI and S2 and — Sn, and suppUes it to two or more data-line 
6a, respectively. It has picture signals SI and S2 and the sampling circuit 301 which samples ~Sn and is 
suppUed to two or more data-line 6a, respectively. 

[01 15] The scanning-line drive circuit 104 impresses the scan signals Gl, G2, — , Gm to scanning-line 
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300a by line sequential in pulse to predetermined timing based on the power source supplied from an 
external control circuit, a reference clock CLY, its reversal clock, etc. 

[01 16] The data-line drive circuit 101 supplies a picture signal to the data line 35 according to the timing 
to which the scanning-line drive circuit 104 impresses the scan signals Gl, G2, — , Cm based on the 
power source suppUed from an external control circuit, a reference clock CLX, its reversal clock, etc. 
[01 17] As a switching element, each data-line 6a of every is equipped with TFT202, the precharge 
signal line 204 is connected to the drain or source electrode of TFT202, and, as for tihe precharge circuit 
201, the precharge circuit drive signal line 206 is connected to the gate electrode of TFT202. And the 
power source of a predetermined electrical potential difference required at the time of actuation, in order 
to write in the precharge signal NRS from an external power through the precharge signal line 204 is 
supplied, and die precharge circuit driving signal NRG is supplied from an extemal control circuit so 
that the precharge signal NRS may be written in through the precharge circuit drive signal line 206 to 
the timing preceded with picture signals SI, S2, — , Sn about each data-line 6a. The precharge circuit 201 
supplies the precharge signal NRS (image auxiliary signal) which is preferably equivalent to the picture 
signals SI, S2, — , Sn of middle gradation level. 

[0118] The sampling circuit 301 equips each data-line 6a of every with TFT302, the picture signal line 
304 is connected to the source electrode of TFT302, and the sampling circuit drive signal line 306 is 
connected to the gate electrode of TFT302. And these will be sampled if picture signals SI, S2, — , Sn 
are inputted through the picture signal line 304. That is, if the sampling circuit driving signals SHI, 
8112, ~, SHn are inputted from the data-line drive circuit 101 through the sampling circuit drive signal 
line 306, sequential impression of the picture signals SI, S2, — , Sn supplied to the picture signal line 304 
will be carried out at data-line 6a. 

[0119] Thus, although it consists of gestalten of this operation so that data-line 6a may be chosen for 
[ every ], you may make it supply data-line 6a for every group two or more [ every ], as mentioned 
above. 

[0120] With reference to drawing 14 , explanation is added about the precharge performed in the Uquid 
crystal equipment of the gestalt of this operation here. 

[0121] As shown in drawing 14 , the clock signal (CLX) which specifies the selection time amount tl 
(dot frequency) per pixel is inputted into the shift register which the data-line drive circuit 101 has as 
criteria of a horizontal scanning, but if a transfer start signal (DX) is inputted, sequential supply of the 
transfer signals XI and X2 and - wiU be carried out from this shift register. In each horizontal scanning 
period, a precharge circuit driving signal (NRG) is supplied to the precharge circuit 201 to the timing 
preceded with the input of such a transfer start signal (DX). While the clock signal (CLY) made into the 
criteria of a vertical scanning more specifically becomes high-level, after a picture signal (VXD) inverts 
on the basis of the electrical-potential-difference central value (VXD core) of a signal, a precharge circuit 
driving signal (NRG) is made high-level after the time amount t3 progress which is a margin imtil it 
carries out precharge from these polarity reversals. On the other hand, let a precharge signal (NRS) be 
the predetermined level of a picture signal (VXD) and like-pole nature in a horizontal blanking interval 
corresponding to reversal of a picture signal (VXD). Therefore, precharge is performed in the time 
amount t2 by which a precharge circuit driving signal (NRG) is made high-level. And let a precharge 
circuit driving signal (NRG) be a low level by making a margin after before, i.e., precharge, ends only 
time amount t4 rather than tiie time of a horizontal blanking interval expiring and an effective display 
period starting until a picture signal (VXD) is written in into time amount t4. As mentioned above, in 
each horizontal blanking interval, the precharge circuit 201 precedes a precharge signal (NRS) with 
supply of a picture signal, and supplies it to two or more data-line 6a. 

[0122] Since resistance and the time constant of scanning-line 300a are made small by 1st light- 
shielding film 1 Ic (1 Ic', 1 Ic", 1 le) as mentioned above, this operation gestalt and the modification are 
advantageous, especially when precharging in this way and raising drive frequency. 
[0123] That is, in drawing 14 , although precharged within the horizontal blanking interval, the electrical 
potential difference impressed to the gate of TFT for pixel switching by scanning-line 300a of the 
preceding paragraph needs to be stabilized in OFF potential within time amount t3. That is, precharge 
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concerning the scanning line of the n-th step needs to be performed after the gate of the n-lst step is 
turned off by the scanning Une of the n-lst step. Therefore, if the timing of each signal is set up so that 
time amount t3 may become long, it will be thought that the time constant of scaiming-line 300a may be 
large. However, if this long time amount t3 is taken, the need of shortening time amoimt t5, t2, and t4 
shortly will arise. Here, the shake of the potential of capacity line 3b by capacity coupling of data-line 6a 
and capacity line 3b which were mentioned above tends toward stability within time amount tS. 
Therefore, if time amount tS is shortened not much, a horizontal cross talk which was explained using 
drawing 29 by the shake of the potential of capacity line 3b will occxir. Moreover, in having shortened 
time amount t2, the capacity of precharge will decline or the high precharge circuit of charge 
serviceability will be needed. Furthermore, by having shortened time amount t4, a precharge signal and 
a picture signal may be impressed to coincidence again at data-line 6a. Therefore, in order to precharge 
good, potential of scanning-line 300a of the preceding paragraph cannot lengthen easily time amoimt t3 
stabilized in OFF potential. However, since according to the gestalt of this operation a time constant is 
sharply lowered while lowering resistance of scarming-line 300a sharply by 1st light-shielding film 11c, 
the time amoimt by which the potential of scanning-line 300a of the preceding paragraph is stabilized in 
off potential is also shortened sharply. For this reason, it is lost that the n-th-step precharge is performed 
before the gate of the n-lst step is tumed off, or that the potential of the precharge in scanning-line 300a 
of the n-th step is lengthened by the potential of the picture signal of the n-lst step. Even if it precharges 
by raising the drive frequency of liquid crystal equipment these results, the vertical cross talk (refer to 
drawing 28 ) like the above-mentioned is reduced, and can perform high-definition image display. 
[0124] (Manufacture process of liquid crystal equipment) As a manufacture process of the Uquid crystal 
equipment which has the above configurations next, it explains fix>m drawing 15 by making the 1st 
modification into an example with reference to drawing 19 to drawing 18 and drawing 22 . 
[0125] In addition, it is process drawing which drawing 18 is made to correspond to the D-D' cross 
section of drawing 9 of the substrate for liquid crystal equipments, and is shown from drawing 15 , and 
is process drawing which drawing 22 is made to correspond to the E-E' cross section of drawing 9 of the 
substrate for liquid crystal equipments from drawing 19 , and is shown. 

[0126] Moreover, the manufacture processes of the 1st operation gestalt to the 4th operation gestalt of 
the liquid crystal equipment mentioned above differ compared with the manufacture process in the 1st 
modification in that a light-shielding film be prepared in the bottom of the point (refer to drawing 15 ) 
which do not puncture the contact hole 13 of a process (13), and capacity line 3b, and since it be the 
same about other processes, the explanation be omitted. 

[0127] As shown in (1) of the process of drawing 15 and drawing 19 , respectively, annealing treatment 
of the substrates 10 for liquid crystal equipments, such as a quartz substrate and hard glass, is carried out 
at inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1300-degree C elevated 
temperature, and it pretreats so that distortion produced in the substrate 10 for liquid crystal equipments 
m the elevated-temperature process carried out behind may decrease. That is, according to the 
temperature by which high temperature processing is carried out at the maximum elevated temperature 
in a manufacture process, the substrate 10 for liquid crystal equipments is heat-treated at the same 
temperature or the temperature beyond it in advance. 

[0128] thus, the whole surface of the processed substrate 10 for Uquid crystal equipments — metal alloy 
film, such as metal metallurgy group siUcide, such as Ti, Cr, W, Ta, Mo, and Pd, — a spatter — about 
1000-5000A thickness - the Ught-shielding fihn 1 1 of about 2000A thickness is formed preferably. 
[0129] then, the thing done for patterning of the this formed light-shielding film 1 1 top as shown in (2) 
of the process of drawing 15 and drawing 19 , respectively - 1st light-shielding film 11c and 2nd Ught- 
shielding film 1 la ~ is formed. 

[0130] next, it is shown in the process (3) of drawing 15 and drawing 19 , respectively — as — 1st light- 
shielding film 11c and 2nd Ught-shielding film 1 la - the 1st interlayer insulation film 12 which consists 
of siUcate glass film, such as NSG, PSG, BSG, and BPSG, a siUcon nitride fihn, an oxidation siUcone 
fibn, etc. is formed on "'. The thickness of this 1st interlayer insulation fihn 12 may be about 5000- 
20000A. 
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[0131] Next, as shown in the process (4) of drawing IS and drawing 19 , respectively, about 450-550 
degrees C of amorphous silicon fihn are preferably formed comparatively on the 1st mterlayer msulafaon 
fihn 12 with the reduced pressure CVD (for example, CVD with apressure of about 20-40Pa) usmg the 
mono-silane gas of flow rate about 400 to 600 cc/min, disilane gas, etc. of about 500 degrees C m a low- 
temperature environment. Then, in nitrogen-gas-atmosphere mind, at about 600-700 degree C, 
preferably, soUd phase growth of the poUsh recon fihn 1 is carried out by ****** which perfonns 
annealing treatment of 4 - 6 hours for about 1 to 10 hours untU it becomes the thickness of about lOOOA 
preferably in about 500-2000A thickness. A«„«i;„h 
[01321 Under the present circumstances, as TFT30 for pixel switchmg shown m drawmg 10 , the poh^ 
recon fihn 1 may be directiy formed with a reduced pressure CVD method etc. without passmg through 
the amorphous siUcon fihn. Or drive siUcon ion into the poUsh recon fihn deposited with the reduced 
pressure CVD method etc., once make it amorphous (amorphous-izmg), it is made to recrystalhze by 
anneahng treatment etc. after that, and the poUsh recon fihn 1 may be formed. 
[0133] Next, as shown in the process (5) of drawing 15 and drawing 19 , respectively, semi-conductor 
layer la containing channel field la' of the ♦*•♦ predetermined pattern shown in drawmg? is formed. 
That is, the If (semi-conductor layer) of the 1st storage capacitance electrodes mstelled from s«m- 
conductor layer la which constitutes TFT30 for pixel switching is formed especially m tiie field m 
which capacity Urie 3b is formed along with the field in which capacity Une 3b is formed, and gate 
electrode 3a under data-line 6a. . . i 

[0134] As shown in the process (6) of drassangli and drawinglS , respectively, the If of the 1st s^age 
iapaciance electrodes vSth semi-conductor layer 1 a which constitutes 1TT30 for P««l switchmg Next, 
th^temperature of about 900-1300 degrees C. By oxidizing th«mally with the temP^*^^^^^^ 
foOO degrees C preferably, a thermal oxidation siUcone fihn ^th a f^^PfX^^^^J.tiUcon 
about 3S0A is formed. Furthermore, a high-temperature-oxidation sihcone fihn OlTO mm) and a smcon 
Se fito ^ d^^t«i on the coikpaJ^vely thin thickness of about 500A l'^''^.^!^'Z%m 
^ meS<^tc?and the msulator ikyer 2 for capacity fi>imation is formed wito the g^^d^jl^?;^ 
2 with^Stiiyer structure of TFT30 for pixel switchmg. consequently, the ttnckness of the If of the 1st 
i^ge^TaSLce electrodes - the thickness of about 300-1500A -- dtesjrable - ^^^^^ . 
350-500A ~ becommg - the thickness of gate dielectric fihn 2 - the thickness of about 200-1500A - it 
becomes the thickness ofabout300-1000A preferably. , «„«„r,t nf 

[01351 hi addition, although not Umited especially m the process (6) of dmwmgJS . Oie amount of 
[ used as^^ If of the 1st borage capacitance electrodes ] semi-conductor kyer may be made to dope 
and form for example, the Lynn (P) ion mto low resistance in about 3xl012/cm2 of doses, 
mi 36]N«i as showi m the>>c4 (7) of drawingJS and drawing 19 , re^ectively, Je contact hole 
18 wWchres^ts^thecontac?^ 13 and 1st Ught-shieldmg fihn 11c which result m the Istm^^yer 
i^ulationfihnl2at2ndprotection.from-Ughtwiringllaisformed.^^^ 

there is an advantage that the direction which punctured a contact hole 13 and ^^^^^^ ^"^^"^^Jl , 
p^turing configJation ahnost the same as mask shape by anisotropic etchnj hke ^j^^^^^^^ 
Lctant iln beaiS etching. However, if it punctures combming dry etohmg and 

contact holes 1 3 and 1 8 grades will be made m the shape of a taper, the advantage that the open curcuit at 
flie time of wiring connection can be prevented is acquired. 

[0137] Next, theSnal diffusion of the process (Lymi (P as shown m 8>^^f^^?;;«ly:^^,^^°^^^ 
polish recon layer 3) of dmadsgH and drawing 19 is earned out. arid the pohsh recon ^^^ ^ is electric 
Lnduction-iz4 Or the doped siUcone fihn which mtroduced P ion mto membrane formation and 
comcidenceofthe polish recon film 3 may be used. . ^ , -4,, « 

^138] Next, as shown in the process (9) of dmwingi6 and drawmglQ , respectively, 
form«i with gate electrode 3a of the **** predetermmed pattern shown m drawmg9 . Thickness of such 
gate electrode 3a and capacity Une 3b is made mto about 3500A, respectively. ^u^TPT^Ofor 
[01391 Next, as shown m the process (10) of draaaagl^ and drawmglQ . respectively, when TFT30 for 
pixel iwitoh^^ shown in drawing 11 L sk to TFT of an n chamiel mold with LDD structure to order to 
form low con<Sntration source field lb and low concentration drain field Ic m semi-conductor layer la 
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• first, the dopant 60 of V group elements, such as P (phosphorus), is doped by low concentration by using 
gate electrode 3a as a difiiision mask (with for example, dose which is one to 3xl013-/cm2 about P ion). 
Thereby, semi-conductor layer la under gate electrode 3a becomes channel field la'. Capacity line 3b 

^ and gate electrode 3a are also formed into low resistance by the dope of this impurity. 
[0140] Then, as shown in flie process (11) of drawing 16 and drawing 20 , re^ectively, i n ord er to form 
high concentration source field lb and high concentration drain field Ic which constitute TFT30 for 

■ pixel switching after forming the resist layer 62 on ^te electrode 3a with a mask with wide width of 
face rather than gate electrode 3a, similarly the dopant 61 of V group elements, such as P, is doped by 
high concentration (for example, P ion - the dose of one to 3xl015-/cm2). In addition, it is good also as 
TFT of ofEset structure, without, for example, performing a low-concentration dope, and it is good also 
as TFT of a self aryne mold by the ion-implantation technique using P ion etc., using gate electrode 3a 
as a mask. 

[0141] Ciq)acity line 3b and gate electrode 3a are also further formed into low resistance by the dope of 
an impurity. 

[0142] Moreover, a process (10) and a process (1 1) can be repeated again, and the p channel mold TFT 
can be formed by p^orming the dopant of HI group elements, such as B (boron) ion. It becomes 
possible to form in the periphery on the substrate 10 for Uquid crystal equipments the data-line drive 
circuit 101 and the scanning-line drive circuit 104 which have by this the complementary-type structure 
which consists of an n channel mold TFT and a p channel mold TFT. Thus, in the gestalt of this 
operation, since tiie semi-conductor layer of TFT30 for pixel switohing is formed by polish recon, it is 
the same process mostty, and the data-line drive circuit 101 and the scanning-line drive circuit 104 can 
be formed, and it is advantageous at the time of formation of TFT30 for pixel switching, on 
manufacture. 

[0143] Next, as shown in the process (12) of drawing 16 and drawing 20 , respectively, the 2nd 
interlayer insulation fihn 4 which consists of silicate glass fihn, such as NSG, PSG, BSG, and BPSG, a 
siUcon nitride fihn, an oxidation siUcone fihn, etc. is formed so that cq)acity Une 3b and gate electix)de 
3a may be covered with gate electrode 3a in TFT30 for pixel switching. The thickness of the 2nd 
interlayer insulation film 4 has desirable about 5000-15000A. 

[0144] Next, after performmg about 1000-degree C anneaUng treatment about 20 minutes in order to 
activate Id of high concentiation source fields, and high concentration drain field le as shown in the 
process (13) of drawing 16 , respectively, the contact hole 5 to tiie data line 31 is formed. Moreover, the 
contact hole for connecting witii wiring which illustrates neither gate electrode 3a nor capacity line 3b is 
also punctured to tiie 2nd interlayer insulation fihn 4 according to the same process as a contact hole 5. 
[0145] Next, as shown in tiie process (14) of drawing 17 and drawing 21 , respectively, on tiie 2nd 
interiayer insulation fihn 4, it deposits on about 3000A preferably in about 1000-5000A tiiickiiess by 
making low resistance metal metallurgy group siUcide, such as alu minum of protection-fi»m-Ught 
nature, ete. mto a metal membrane 6, and as fiirtiier shown in the process (15) of drawing 16 and 
drawing 20 , respectively, data-line 6a is formed. 

[0146] Next, as shown in the process (16) of drawing 17 and drawing 21 , respectively, the 3rd 
interlayer insulation fihn 7 which consists of silicate glass fihn, such as NSG, PSG, BSG, and BPSG, a 
silicon nitride fihn, an oxidation siUcone fihn, ete. is formed so tiiat a data-hne 6a (source elecfrode) top 
may be covered. The thickness of the 3rd mterlayer insulation fihn 7 has desirable about 5000-15000A. 
[0147] Next, as shown in tiie process (17) of drawing 18 , in TFT30 for pixel switching, tiie contact hole 
8 for carrying out electrical installation of pixel electrode 9a and the higji concentration drain field le is 
formed. 

[0148] Next, on tiie 3rd interlayer insulation fihn 7, as shown m the process (18) of drawmg 17 and 
drawing 21 , respectively, as tiie transparent conductive Ihin fihns 9, such as ITO film, are deposited on 
tiie tiiickness of about 500-2000A and are fiuther shown in tiie process (19) of drawing 16 and drawin g 
20 , respectively, pixel electrode 9a is formed. In addition, when using tiie Uquid crystal equipment 
concerned for tiie Uquid crystal equipment of a reflective mold, pixel electixxie 9a may be formed firom 
an opaque ingredient with high reflection factors, such as alu minum . 
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[0149] Then, after ^plying tiie coating liquid of the orientation fikn of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to drawing 10 ) is formed by performing rubbing processing 
eto. 

[0150] On the oflier hand, about the opposite substrate 20 shown in drawing 10 , a glass substrate etc. is 
prepared first, and after the 4th light-shielding film (refer to drawing 22 and drawing 23 ) as 
circumference abandonment for dividing the outside of an image display field and this image display 
field like the 3rd light-shielding film 23 formed for every pixel and the after-mentioned carries out the 
spatter of the chromium metal, patterning of it is carried out. In addition, the 3rd light-shielding film 23 
and the 4th Ught-shielding film 53 may form otiiers, carbon, and Ti, such as Cr, nickel, and alu minum, 
finm ingredients, such as resin black distributed to the photoresist. [ metallic material ] 
[0151] Then, a counteielectrode 21 is formed all over the opposite substrate 20 by depositing transparent 
conductive thin films, such as ITO, on the thickness of about 500-2000A. Furthermore, the orientation 
film 22 (refer to drawing 10 ) is formed on a counterelectrode 21 . 

[0152] Finally, the liquid crystal with vt^ch the substrate 10 for liquid crystal equipments and the 
opposite substrate 20 with which each class was formed as mentioned above are stuck by the sealant so 
that tiie orientation fihn 16 and 22 (refer to drawing 10 ) may meet, and they come to mix two or more 
kinds of pneumatic liquid crystals to the space between both substi:ates by vacuum suction etc. is 
attracted, and the liquid crystal layer 50 of predetermined thickness is formed. 

[0153] The 1st modification of the liquid crystal equipment shown in drawing 9 is manufactured by the 
above. 

[0154] (The whole liquid crystal equipment configuration) The whole gestalt configuration of each 
op^tion of the liquid crystal equipment constituted as mentioned above is explained with reference to 
drawing 23 and drawing 24 . In addition, drawing 23 is the top view which looked at the substrate 10 for 
Uquid crystal equipments fiom the opposite substrate 20 side with each component formed on it, and 
drawing 24 is a H-H* sectional view of drawing 23 shown including flie opposite substrate 20. 
[0155] hi Hrawing 7.3 , on tiie substrate 10 for liquid crystal equipments, the sealant 52 is formed along 
the edge and the 4th light-shielding fihn 53 of the protection-from-Ught nature which consists of an 
ingredient which is the same as the 3rd Ught-shielding fihn 23, or is different as circumference 
abandonment is formed as mentioned above in paraUel to tiie inside. The data-Une drive circmt 101 and 
the mounting terminal 102 arc formed in the field of the outside of a sealant 52 along with one side of 
the substrate 10 for Uquid crystal equipments, and the scanning-Une drive circuit 104 is established m it 
along witii two sides which adjoin this one side. If the scan signal delay suppUed to gate electrode 3a 
does not become a problem, tiie thing only with one side sufficient [ flie scanning-line drive circuit 104 ] 
cannot be overemphasized. Moreover, tiie data-Une drive circuit 101 may be arranged on both sides 
along tiie side of an image display field. For example, data-Une 6a of an odd number train suppUes a 
picture signal from tiie data-Une drive circuit arranged along one side of an image display field, and you 
may make it the data Une of an even number train supply a picture signal from the data-Une drive circuit 
arranged along tiie side of tiie opposite side of said image display field. Thus, if it is naade to drive data- 
line 6a in the shape of a ctenidium, since the occupancy area of a data-Une drive circuit is extensible, it 
becomes possible to constitute a compUcated circuit. Furthermore, two or more wiring 1 05 for 
connecting between tiie scanning-Une drive circuits 104 established in the botii sides of an image display 
field is formed in one side in which the substrate 10 for Uquid crystal equipments remains. Moreover, in 
at least one place of tiie comer section of the opposite substiiate 20, the flow material 106 for taking an 
electric flow between tiie substrate 10 for Uquid crystal equipments and tiie opposite substrate 20 is 
formed. And as shown in drawmg 24 , the opposite substrate 20 with tiie ahnost same profile as tiie 
sealant 52 shown in drawing 23 has fixed to tiie substiate 10 for Uquid crystal equipments by tiie sealant 
52 concerned. 

[0156] Since tiie Uquid crystal equipment in the gestalt of each operation explained above is applied to 
an electrochromatic display projector, the Uquid crystal equipment of three sheets will be respectively 
used as a Ught valve for RGB, and incidence of the Ught of each color respectively deconq;)Osed through 
tiie dichroic mirror for RGB color separation vrill be respectively carried out to each panel as incident 
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- light. Therefore, with the gestalt of each operation, tiie color filter is not prepared in the opposite 
substrate 20. However, the color filter of RGB may be formed in the predetermined field which counters 
pixel electrode 9a in which the 3nl Ught-shielding film 23 is not formed on the opposite substrate 20 

' with the protective coat. If it does in this way, the liquid crystal equipment in the gestalt of each 
opo^tion is sqjplicable to electrochromatic display equipments, such as electrochromatic display 
television of direct viewing types other than a liquid crystal projector, or a reflective mold. Furthermore, 
a micro lens may be formed so fbat it may correspond 1 pixel on [ one ] the opposite substrate 20. If it 
does in this way, bright liquid crystal equipment is realizable by improving the condensing effectiveness 
of incident light. Furtheimore, the die clo IKKU filter which makes a RGB color using interference of 
light by depositing the interference layer to which the icfiactive indroc of many layers is diffo^nt on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo KKU 
filter, brighter electrochromatic display equipment is realizable. 

[0157] Although [ the liquid crystal equipment in the gestalt of each operation explained above ] 
incidence of the incident light is carried out fi-om the opposite substrate 20 side as usual, since the light- 
shielding fihn is prepared in the pixel switching TFT bottom, incidence of the incident tight is carried 
out ftom the substirate 10 side for Uquid crystal equipments, and it may be made to carry out outgoing 
radiation ftom the opposite substrate 20 side. That is, even if it attaches Uquid crystal equipment in a 
liquid crystal projector in tiiis way, it is possible to be able to prevent light carrying out incidence to 
channel field la' of semi-conductor layer la and the LDD fields lb and Ic, and to display a high- 
definition image on them Here, in order to prevent the reflection by the side of tiie rear fece of the 
substrate 10 for liquid crystal equipments conventionaUy, the polarizing plate with which AR coat was 
carried out for acid resisting needs to be arranged separately, and AR fihn needed to be stuck. However, 
with the gestalt of each operation, since [ of the fiwnt fiice of the substrate 10 for Uquid crystal 
equipments, and semi-conductor layer la ] the Ught-shielding fihn is formed at least between channel 
field 1 a' and the LDD fields lb and Ic, such a polarizing plate and AR fihn by which AR coat was 
carried out are used, or the need of using the substiate which carried out AR processmg of substrate 10 
for Uquid crystal equipments itself is lost Therefore, according to the gestalt of each operation, 
ingredient cost can be reduced, and a contaminant, a blemish, ete. do not drop the yield at the time of 
polarizing plate attachment, and it is very advantageous. Moreover, since Ughtfastiiess is excellent, even 
if it uses the bright Ught source, or it carries out polarization conversion by the polarization beam sphtt« 
and it raises efficiency for Ught utiUzation, image quaUty degradation of the cross talk by tight eto. is not 

Foi58] ffilectoonic equipment) Next, tiie electix>nic equipment operation gestalt equipped with ^e Uquid 
crystal equipment in the gestalt of each operation expbiined to the detail above is explamed with 

reference to drawing 27 fiom drawing 25 . . 

[0159] The outiine configuration of electronic equipment equipped with the hquid crystal equipment 
100 first constitiited equaUy to the Uquid crystal equipment in tiie gestalt of each above-mentioned 
operation by drawing 25 is shown. 

[0160] In drawing 25 , electionic equipment is constituted in preparation for the source 1000 ot a 
display information output, the display information processmg circuit 1002, the drive circuit 1004. 
Uquid crystal equipment 100, and clock generation circuit 1008 Ust in tiie power circmt 1010. The 
source 1000 of a display information output outputs display information, such as a pictiire signal of a 
predetermined format, to the display information processing circuit 1002 based on the clock signal ftom 
the clock generation circuit 1008 including the timing circuit which aUgns and outputs memory, such as 
ROM (Read Only Memory), RAM (Random Access Memory), and an optical disk umt, and a pichire 
signal. The display information processing circuit 1002 is constitiited including various weU-lmown 
processing circuits, such as ma^ification and a polarity-reversals circuit, a phase expansion cu-cuit, a 
rotation circuit, a gamma correction circuit, and a clamping circuit, carries out sequential generation of 
the digital sigMl ftom die display mfoimation mputted based on tiie clock signal, and outputs it to the 
drive circuit 1004 with a clock signal CLK. The drive circuit 1004 drives Uquid crystal eqmpment 100. 
A power circuit 1010 siq)pU6S a predetermined power source to each above-mentioned circuit. In 
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- addition, on the substrate for liquid crystal equipments which constitutes liquid crystal equipment 1 00, 
the drive circuit 1004 may be carried and, in addition to this, the display information processing circuit 
1 002 may be carried. 

' [0161] Next, the exanq)le of flie electronic equipment constituted in fliis way by drawing 26 and drawing 
27 is ^own respectively. 

[0162] In drawing 26 , an exawple slack liquid crystal projector 1 100 of electronic equipment prepares 
* three liquid crystal modules containing the liquid crystal equipment 100 with which the drive circuit 
1004 mentioned above was carried on the substrate for liquid crystal equipments, and is constituted as a 
projector respectively used as Ught valves lOOR, lOOG, and lOOB for RGB. In a liquid crystal projector 
1 100, if incident light is emitted fiom the lamp unit 1 102 of sources of the white light, such as a metal 
halide lamp, it will be divided into parts for Mitsunari R, G, and B corresponding to die diree primary 
colors of RGB with the minor 1 106 of three sheets, and the dichioic mirror 1 108 of two sheets, and will 
be respectively led to the light valves lOOR, lOOG, and lOOB corr^ponding to each color. Under the 
present circumstances, especially B light is drawn through the relay lens system 1 121 which consists of 
the incidence lens 1 122, a relay lens 1 123, and an outgoing radiation lens 1124, in order to prevent the 
optical loss by the long optical path. And after a part for Mitsunari corresponding to the three primary 
colors respectively modulated wifli light valves lOOR, lOOG, and lOOB is again compounded with a 
dichroic prism 1 1 12, it is projected on it by the screen 1120 as a color picture throu£^ a projector lens 
1114. , ^ 

[0163] Since the light-shielding fihn is prepared also in the TFT bottom especially with the gestalt of • 
this operation. The reflected Ught by the incident Ught study system in the Uquid crystal projector based 
on the incident Ught fix>m the Uquid crystal equipment 100 concerned. Even if a part of incident Ught 
which runs through a dichroic prism 1 1 12 carries out incidence fiom the substrate side for Uquid crystal 
equipments as a return Ught after carrying out outgoing radiation from the reflected Ught from the front 
face of the substrate for Uquid crystal equipments at the time of incident Ught passing, and other Uqmd 
crystal equipments Protection from Ught to channel fields, such as TFT for switohing of a pixel 
electrode, can fiiUy be performed. For this reason, in a configuration, since it becomes unnecessary to 
stick AR (Anti-Reflection) fihn for return Ught prevention, or to perform AR coat processing at a 
polarizing plate between the substrate for Uquid crystal equipments of each Uquid crystal eqmpment and 
prism even if it uses the prism suitable for a miniaturization for an incident Ught study system, small and 
when being simpUfied, it is very advantageous. 

[0164] Furthermore, since this operation gestalt can prevent the return Ught to a channel field by the 
Ught-shielding fihn, it does not stick directly the polarizing plate which performed return Ught 
prevention processing to Uquid crystal equipment, but separates a polarizing plate from Uquid crystal 
equipment, and you may make it form it. More specificaUy, it is possible to stick one polariziiig plate 
(not shown) on a dichroic prism 1 1 12. Thus, since the heat of a polarizing plate is absorbed with a pnsm 
unit or a lens by sticking a polarizing plate on a prism unit, the temperature rise of Uquid crystal 
equipment can be prevented. Moreover, since between Uquid crystal equipment and polarizing plates 
can be detached and formed in such a configuration, an air space is made between Uquid crystal 
equipment and a polarizing plate. Then, by forming a cooUng means (not shown) in either a prism umt 
top or the bottom, and sending in ventilation of cold blast ete. between Uquid crystal equipment and a 
polarization means bom a cooUng means, the ten^erature rise of Uquid crystal equipment can be 
prevented fiirther, and malfimction by the temperature rise of Uquid crystal equipment can be prevented. 
[0165] In drawing 27 , other personal computers 1200 of the laptop type corresponding to example slack 
multimedia of electronic equipment (PC) are equipped with the body 1204 with which the keyboard 
1202 was incorporated while it has Uquid crystal equipment 100 mentioned above in the top covering 
case and they hold CPU, memory, a modem, ete. fiirther. 

[0166] ****** equipped with the video tape recorder of a Uquid crystal television, a viewfinder mold, or 
a monitor direct viewing ^e, the car navigation equipment, the electronic notebook, the calculator, the 
word processor, the engineering workstation (EWS), the ceUular phone, the TV phone, POS terminal, 
and touch panel other than electronic equipment which were explained with reference to 4i:awing26 and 
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- drawing 27 above etc. is mentioned as an example of the electronic equipment shown in drawin g 25 . 

[0167] As explained above, according to the gestalt of this operation, various kinds of electronic 

equipment in which high-definition image display be possible be realizable with the liquid crystal 
' equipment which be reliable, and display ( refer to drawing 29 ) degradation of a vertical cross talk 

( refer to drawing 28 ), a horizontal cross talk, a ghost, etc. be reduced, and be excellent in the protection 

from light engine performance to return light etc. 



[Translation done.] 
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- * NOTICES* 

JFO and MCIPI are not responsible for any 

- damages caused by the use o£ this translation . 

1 .This document has been translated by compute:. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] • ■ u 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image formation field in the 1st opraation gestalt, such as various components and 

wiring. , j- • u 

[Drawing 2] It is the top view of two or more pixel groiq>s where the 1st operation gestalt adjoins eacli 

other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 

[Drawing 4] It is the B-B' sectional view of drawing 2 . .... 
[Drawings] It is the top view of two or more pixel groups where the 2nd operation gestalt adjoms each 

other. 

[Drawing 6] It is flie C-C sectional view of drawing 5 . , . u 

[Drawing?] It is the top view of two or more pixel groups where the 3rd operation gestalt adjoins each 

pS^^gS] It is the top view of two or more pixel groups where the 4th operation gestalt adjoins each 

[Drawing 9] It is the top view of two or more pixel groups in the 1st modification of the 1st operation 
gestalt which adjoin each other. 

[Drawing 101 It is the D-D' sectional view of drawing 9 • ^ ^ « . ^ 

[Drawing in It is the top view of two or more pixel groups in the 2nd modification of the 2nd operation 
gestalt which adjoin each other. . ix j • u 

[Drawing 12] It is the top view of two or more pixel groups where tlie 5th operation gestalt adjoms each 

pawing 13] It is the block diagram showing the circumference circuit on the substrate for liquid crystal 

equipments in the operation gestalt of liquid crystal equipment. 

[Drawing 14] It is the timing chart of the various signals concerning precharge. 

[Drawing 151 It is process drawing (the 1) showing order for the manufiicture process of the 1st 

modification of the 1st operation gestalt of Uquid crystal equipment later on about the D-D' cross-section 

part of drawing 9 . 

[Drawing 16] It is process drawing (the 2) showing order for the manufiicture process of the 1st 
modification of the 1st operation gestalt of Uquid crystal equipment later on about the D-D' cross-section 
part of drawing 9 . i * 

[Drawing 171 It is process drawing (the 3) showing order for the manufacture process of the 1st 
modification of the 1st operation gestalt of Uquid crystal equipment later on about the D-D' cross-section 
part of drawing 9 . 

[Drawing 18] It is process drawing (the 4) showing order for the manufecture process of the 1 st 
modification of the 1st operation gestalt of Uquid crystal equipment later on about the D-D' cross-section 
part of drawing 9 . 

[Drawinp IQ] It is process drawing (the 1) showing ordw for the manufiicture process of the 1st 
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. modification of the 1st operation gestalt of liquid crystal equipment later on about the E-E' cross-section 
part of drawing 9 . 

[Drawing 20] It is process drawing (the 2) showing order for the manufacture process of the 1st 
* modification of the 1st operation g^talt of liquid crystal equipment later on about the E-E* cross-section 
part of drawing 9 . 

[Drawing 21] It is process drawing (the 3) showing order for the manu£Bu:ture process of the 1st 
' modification of the 1st operation gestalt of liquid crystal equipment later on about the E-E' cross-section 
part of drawing 9 . 

[Drawing 22] It is process drawing (the 4) showing order for the manufacture process of the 1st 
modification of the 1st operation gestalt of liquid crystal equipment later on about flie E-E* cross-section 
part of drawing 9 . 

[Drawing 23] It is the top view which looked at the substrate for liquid crystal equipments in the gestalt 
of each operation of liquid crystal equipment from the opposite substrate side with each component 
formed on it. 

[Drawing 24] It is the H-H' sectional view of drawing 22 . 

[Drawing 25] It is the block diagram showing the outline configuration of the electronic equipment 
operation gestalt by this invention. 

[Drawing 26] It is the sectional view showing the Uquid crystal projector as an example of electronic 
equipment. 

[Drawing 27] It is the fi»nt view showing the personal computer as other examples of electronic 
equipment. 

[Drawing 28] It is a conceptual diagram for explaining display degradation by the vertical cross talk, 
[Drawing 29] It is a conceptual diagram for e3q>laining display degradation by the horizontal cross talk. 
[Description of Notations] 
la — Semi-conductor layer 
la' - Channel field 

lb — Low concentration source field (source side LDD field) 

Ic — Low concentration drain field (drain side LDD field) 

Id — High concentration source field 

le — High concentration drain field 

If- If - The 1st storage capacitance electrode 

2 - Gate dielectric film 

3a — Gate electrode 

3b, 3b* — Capacity line (the 2nd storage c^acitance electrode) 

4 — The 2nd interlayer insulation film 

5 — Contact hole 

6a - Data line (source electrode) 

6b — Constant potential line 

7 - The 3rd interlayer insulation film 

8-8" -Contact hole 

9a — Pixel electrode 

10 - Substrate for Uquid crystal equipments 

11a, 1 la', 1 la", and 1 la - and the 1 Id- 2nd light-shielding fihn 

1 Ic, 1 Ic', 1 Ic", 1 le - The 1st Ught-shielding fihn 

12 - The 1st interlayer insulation fiJm 

13 — Contact hole 
18 -Contact hole 

20 — Opposite substrate 

21 — Coimterelectrode 

23 - The 3rd Ught-shielding fihn 
30 - TFT 
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- 50 - Liquid crystallayer 

52 ~ Sealant 

53 - The 4th Ught-shielding film 
70 — Storage c^acitance 

101 — Data-line drive circuit 
104 ^ Scanning-line drive circuit 
201 - Precharge circuit 
301 — Sampling circuit 
300a-300e ~ Scanning line 
501 — Semi-conductor film 
503a - Gate electrode 

504 — The 2nd storage C£Q>acitance electrode 



[Translation done.] 
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:^^^fflTFT3 0i:©H(wJ±, ||2ai3feaiSl 1 a^JS^tt 
e>tl--CV>5, r©i5tw^2jg3t^l 1 a^Hlffiit^ 

11c ^m^'ri>m-fm.<o=&m)i\t. ^^mfai^WiM.^ 

tf, iS£SISffiS«l 0±ro|g2i£^l 1 a->^^lii 

3feMi 1 c (D5i^^xS£Dmtc^t*?tuSPi3lf^'i' y^i^y 

so fflTFT3 0©J^fifciai-*i»t5iiimft!!a{i<t9, ^2 

iSj^si 1 a^im^\ 1 c!»{«$ai$ix^»)j$iBu 

/J^v^±p|c•T?#5„ r©ip^j:^2iE3t^l 1 a 

l^i 9 1 0 ©{iid^e> •) 

S'f':^/fflTFT3 Orc>^•1r^>'^IS^l a ' IfliiAlt 
•ti>mSi^^m\n^<:LbtiX'^. 3tSiSfE®«4l-<t 9 
Pilg^'ryf^>'^'fflTFT30 ©^tt*S5&^t-f-5 r i: tt 

[0 0 7 11 Htw, m2aE3y!li 1 a i:4g»roBi*;^W 
y^:^^'ffiTFT3 0 t<Drai:ui, ^lJiM«6i&Ml 2 
40 ^^ss^:^t6^^-CV>5. «i^H«ei8t)^l 2li, lim^^'fs' 
5^:^^'fflTFT30 Sr«fi&-r S ^l^^frg 1 a 2 igjt 
Kl 1 a«^e)«SC«l6»t-'5fc»{wt8:it&tu5t)©t?S> 
^. S(^> miSM!%^12», ?fl[£^B^£«10 

FT3 0Ofcfe®T%K<!: UTOtStBSrt^-t-So W 

«c}^mi;i^S5f5ttS?-eiii^;^-<s'^i^^^fflTFT3 

Kl 2tt, m^ti. NSG (/>'K-:/h->y^r-h;lf 
60 9:*) , PSG (y Vi^y^r-h;(f5:;^) , BSG (jK 
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u^^i^D^-hify:^) , BPSG (#n i^y Vi/JJ -ir 
(00 7 21 *lllfi©J^lit?tt«f m 1 ii3tS8 11c 

^iJUtJii 1 cCDia0ti:i±>)S^|rffi«)e,Jx5. 
-y- h flffi 3 a fi, 2 5 Q/DS 

(4. 1 0 0~2 0 0KQSAwi£eiSr#-r5*5, ^iffi 

>fe^i 1 cj4, ttim<Diia^mmj^^mm^hT&^^ixx 

h'ii>hm^-ti>t. hJ£$i«i[*S 7 ~ 8 Q/DS 
a ©NP^jgcb, M;t«l M s £ATma»-*-e/h$ < -e# 

jST'#5, $e>il. ^2iiife)g[l 1 a i:^lji3fe^l 1 
c tfliitm&iXX\f^i>itlb. jfeai^3 0 0alC±oTi^ 
2jgit)l!li 1 a*sfg»i-5rtiiJj!cv\ tSo-c, jiiEll 

10 0 7 31 ftlc. a4WB-B* »fBBIS:#flaU-CT 

F T 3 0RO:S«Sl: 7 0 ^^tfiii^a5^>lr*5»t6fllfig 
*M»::SiBJ-r5, f^ii. H4l;i|4, jffiS^fifflSffi i o 
JDxT. JKS^gfflSS 1 0 JwjSffa 5 0 Sr^ UTWl^ilE 

[0 0 7 4] 04©B-B' »rffiat-*i-i 
^gtt. fKSi^BfflS«l 0 t, Hyy^^^^m^hti^ 

2 l;45t9:ttP)tvT*i>). -t^TfiSt-tt, 
^^^!la#(0^)e©ElRl«iS*slifi$i^fc# y 5 Ynwt 

i^(^W«»Jit;l»f3/£5iBl6l)S2 2^)s^^te)4^■tv^5, M 
(6]»«2 0fwf4. *iii^©Mp|l««^<o®^t, M3 

iS^tJ^2 3;sssl:»^e,^^-c^^5. cwfc*. s*i6is«2o 

< t^^^^m 1 a 0^^;^/Wii«l a ' IwSASrBSC 

[0 0 7 51 :L(Oi.b\^mA^fl. iB^m«i9 a ^^IR] 
fil«i2 1 ;)!5ttaii-'& J: ? \rMm.^i(^tM.Si^km.^W&. » 



76 

1 0 t^*l«ilS«2 0 irWKJJitt, ^ji<De^-/i'*t5 2 

(0 3 0 Tkxm 3 1 tw J: »} 11$ jxfti^nai^f^s?)! 

[0 0 7 6] if.%i!&(r>^%X'\tm\^^- vymm^^f 
- h«S3 a \z.nisi-iri>iSLm.t^hm\^xmwm:b l 
Tfflv\ 1 a ^mwL\.x% 1 sa^ssffii f 

it. Slwr4xe){c*M6]-f-SS§tl:jS3 b»-g|5i£r^2# 
[0 0 7 71 f'-tJ'iKe aT©fiBlfeRtf 

>/- hfl;«3 a I'fe^oTfSfBro-r-f y ^-i^a 

[0 0 7 81 04{;i*JV^T. pi^^^W's'^V^^fflTFT 
3 Of*, LDD (Lightly Doped Drain) ffifat^rWUt 
*i •) . 3iatj» 3 0 0a h«« 3 

a. y- htt^SS a*^t<D«|^{Cj:f)^^:^^/HdS?i^^$ 
ix5^^«^ei a©^^;*^/HSiSJl a" , '5^-h««3 
a k^MWrn 1 a i:Sri|6»i-5y- hite»ll!t2. f-if 
i»6a (y-;^«ffi) , ^^«:Si aroei8Sy-;»;« 
« (y-;^ffiaLDD««) 1 bS.U5{£SJrKW 

(KWi^fflilLDDflW 1 c . if 1 a 
y-^^««tl d3fcWc«««K^-f :^1fi«l eSr«;t-C 

1 b&a=l d^WcKW^-H^l cXT/l ett^ife© 

± 5 iw, 4«i^a 1 a n axft p arof" ^ 

lfi©}^1iT?tt#JC7'-^'i»6 a A 1 ^ro^JRIR^^fe 

JS->y K^<^-^^^Jiirroi63fe14ro«^^^p5«BgS 
tl.TV^5o y-hm«3a, y-hite^2&05 

^l«Mite»«l 2©±(J:|4, ii5»*y-^««l d-- 
aCSaV^'^ h*-/I'5XU5ii5»SKW>'ffi«l e 
'^iiC5='>-^'^' h*->'V'8*5=S-><f?^^$iXfc^2Srfl 

X. •T'-^iHe a«siijft«y-;^««ti d i^fl««jSiiK 

$tt-CV^5, T'-^^i^e aSO^m2®Mif6i^4 

(OitCtt, iftiSI^KV'rv^^l e'^<D=iV;J'^' hJl^- 
8 iJJ^fig $ ixfcS 3 SrSit&li^ 7 J^fig $ JXT V > 5o 

t-C, Pi3^«it£ 9 a liSiSS K I^-f VSlSt l e 
fi<}g^iKSi^TV^5, W)2£wSi^«<£9 att, rroJ;5lc 
3®PfliteiaJig 7 ©±S{::Si:»t e)i^TV^5„ 
[0 0 7 91 pilS^^^f yf';^^^fflTFT3 0«:, U 

« 1 b K 1 c Jpttife-f 
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10 0 8 0] *fc*lllt©jg<!8-e»4, mu^^^ivf-^ytf 

f^-Y^^/Pi y-:x . KW vffi^tSS^SRwy- 
5, :ittejroy-hm<Sw^J5;< it HHSrLDDflfi^ 

[00 8 1] r ;i-e. ~mz.\i. ^"^^m i a ©f^-^^ 
1 c y !> 3 vstt. i y 

uiv^M^^-f i/^v:/fflTFT3 oro 

a ©^■t'-^^iyl^^l a ' St^LDD^JStl b, 1 c^O 

roi^l-, yf^V^fflTFT 3 0<DTfiyi:H4> 

aO^'-y^^^/Wffi^l a' XU^LDDfilSl b, 
1 c--o]||»J3fe®AJI*«:Sb»Wtw|»Cri:dStU3l55. 
[ 0 0 8 2 1 ^HificOJ^ffiT-tts ia2lc*^?ix5<J:5lw 
m2ig3fe^i 1 a *s5^-y';^/HIJg4i»)t*t fin*> 

10 0 8 31 (m 2 SlJSJ^lii) @ 5 Sr#fig LT*3ilW W 
m2|lll&^tgi::ov>TK^-r'&. ^SSSV^S 

#e-^#SI5ltliial6;^*ll*?>U«>Tfc5. 

[0 0 8 4] 0 5&iF06Jw*i-J:5l::^2lll6J^lit? 
% 1 ii3t)K 1 1 c ■ 11. *gi!S*l^lc»oT«^ 

«3att. ^ligjtiigi 1 c'ic«iae>ixrv^<5. fin 

miiSifeKl 1 c'», y-h««i3aro5LSIB^ 
i: LTE^^ttTV^T, %\Wt^\ 1 c ' W*;^ 

lliEiiia 0 0 b »7llEfil%3 a tmi.<r>%\miSSk 1 1 



(10) 

c' ^:^::i9«fife$i^T^^^. 
(0 0 8 51 rrofc*, IS*tt:iJgfifeSti,fc^iiS3tJigi 
1 c"l;iiDPilS;:^-f yf'^'^^fflTFTS 0J;i*H-5;g 

*)5feSriS3fe Loo. miJi*J»i 1 c 'iknf-vmm 

3 a!5^bffi[^g$^^S^S«3 0 0 b ©SgiSr^ 1 

1 1 c'J::±*)ffiJ?)5ri:i6S^tg-e*)5o tSoT, ttii 

(OU.^u7.y-^ (0 2 8#Ba) *BSitT-#5. L;i> 

miis*«iic'«. y-h«<S3 a{;i*r-ri% 

10 fcofci: U-Ct>x *SEII3 0 0 b*s^ft^lI-r5©S:5|5«S 

l^iEiSCr irt^Ht'fcSo 

[0 0 8 6] 1^. 05IC^$tV%J:7iC, 

1 c'Sr-^^-r^/wii^l a tm/iSfitBlwfcVN-Cifi^r* 

10 0 8 71 *fc, ^2|llft}gliJ:i*5VxTtt:. 
$tl/5TFT (^KOTFT) t. ■^'ir^/HS^Sra 5 

5TFT (||2©TFT) *53#^$ix5 r i: d^fc IP . ^ 

t*oT. ^liSjtlfil 1 c 'tCiOieiWTF 

T Sr/^ ^' 5'-V^>'HC-r 5 r i: l;i i 9 tern 1 T F Tfl 

Ilt*^, (Slix m2 0TFT©y-hi»»M-efcS^l 

mmmmin<-t^\t^ «2©TFT<D^#^tl^I±«:H 

30 [0 0 8 81 (^3|IS5J^fi8) *|gWtwi5j«^SB» 

ft. ffifBgBfflS«®ffi8lg^-r5««<^iii*««>^ffi0 
t?*>5<, (^4x 07(ci3V^-C. 0 5lr^^b7t^2ilJSJ15^ 

10 0 8 91 ®3llJ6J^jil4. y-h««3a' 1 

iaSilTJsD, jfe3iEi»3 0 0d!6S. rite>0-{^- bm« 
3a' 1 c %fi6<Jli«^$^X-C 

40 V>5o (Si/-?:<Of&cO;fiitt0 5ir.:T*Ufclg2||l6}^IS©4& 

10 0 9 01 r©J:5tfB3lllSJ^l»J^J;tv«, Igi3t 

Jfe^l 1 c'l;iJ;"5*3ti^3OOd©<6S$i{kS:05^ 
i:d5t?#5(7)-C. tilJ^OSEiJ'n;^ h-i' (0 2 8#Ba) 

■tU-C. 7feaEiS3 0 0dli*JJt53CS«jU-<t*). 
h«*i3 a • XO^^iaiJfeKl 1 c '5is»ri»-^«ii^a 

60 0 0 d)JS^a<K1-5®S:*^^J-B&<*wi:t>^tei:*So 
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[0 0 9 11 1^4, m^mvmmx-^. ^^w^zooa 

<t»), W.im%Wk \ 1 c'{::J:5^aEl63 0 0 drofilg 
/H 3 SrM7L1-5 r i: 55li3t±&rJ««it±©^fJiS 

[0 0 9 21 m3lll6^gffil::*5v^-C'bS2lll6?^ 
flgi:ISI«JC«iai3fe]8ll 1 c'*J«2TFT«)y-b« 

[0 0 9 31 (m^misimm) ^%m\::iii>m&mm(o 

M4lllfi5iJflHcoV^-C. 08Sr#BaUTiiiMi-«.c 0 8 
T-fc5o f*i, 0 8^w*^^^T, 03J::*Ufcl|ill;teJgffi 

[0 0 9 4] msizm-ti.'ji'fSAmmj^Wit^ti. 

-h«i|S5 0 3 aiSj}fyv'y3Vjg;i^P>«figSir, 
y-h«1i5 0 3 aro-4S*5='>'^'^' hJi^-zH 8* Sr 

mimmvam^. mim^fsti i c 'd^jfeaEH©** 
[0 0 9 51 :ioxo\m^$tt'itm&mu<om4mm 

filtfH 1 1 1 c " 9 , ?iacj!a«)»0tS:fiif>5 



(11) 

[0 0 9 61 ::ne>©iie«, |g2Jl3tJei l a"tw<t») 

ilwiij, fflj^cDft^' n;^ h-^' (ia28# 

m2Jg3tel»l la" tmiitJfeKl 1 c" tifimk 
$tt-CV>5fcfc, ^3£ii^«J-efc^^lii3feKl 1 c " 
\:iS:r>xm2m%m\ l a-'dSIEKi-rsrirds^v^, 

[0 0 9 71 m4llJifiJgfi§©0 8-eii> m23l3feii[l 1 

[0 0 9 81 ±M<r>^iT3mM4.mmmx\-i.. v^•ri^ 

[00991 mimmmmofsi^j^m) fsimmm 

®©®l^J^^J{-o^^-c®9S.t)50l o^:fflv^TIjiEJ•r 

©¥ffi0t?*>»J, 01O»±, H90D-D' »fffi01?fe 
30 [0 1 0 01 ^llEJ^M-ett. ^2j63t)8Sl 1 a 

^m»3 hizi&oxm^^in. mzm^mi i 

a 3 b {iSafitiS * $ tl- 

TV^5, ?§oT. ^2ig3tlgl 1 a •"l'*f|6]^ES$i^ 
SPi^^^ S/f^y:J'fflTFT3 0l;i*rt^2ii3fe)Sl 1 

5, ^fc. Sftill3b«, Wm^i7 0(Df^2^m^m. 

0ir^$ii5±pi;im2ifi3tJ«[i 1 a "'rH£«fitifit 

Ut: 3 Vi? h *— /V- 1 3 -S:^ l.X^MM 3 b IcS^j^-f 

Mmm&m iz^i^^tiz^mfmrnicmii^xiiX 

fi-UA:f]ii^'f-i:mi-fi>&m^i<. S2383tMl 1 a "' 
AO^^ftiH 3 b Sr!t«ffil-r't 5. (la^^i") -t u 

i^2ji3fe)Sl la'" isft»3 bi^. m^fim 

60 [0 1 0 1] H9&15B1 0t::^$ix5J:7i^, SftiKl 
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3 b t^2ig3fc^l 1 a "' irSr^V-^^ h5f:-/H 3 

1 a"'SrWS i -C-}^^ Lfcii^, JKyi/DavKiJt 

(0 10 21 «fi«63 bC»^!£»lCOV^T 

m2ig3fe)gl 1 a'"«75#S{'J;<9. Mxtf. +«C 

^, iifo-C, 7'-^'«S6 aOT«:2S!SbTiai!a$iXfc^ 
Si»3 bi::*stt5#x-^i»6 a i:©SS*y:ry 
frj:<5, ^aiSs b©m&;45SI*t5r i:twEHtfc«^' 

2 9{c^Ufclii«l8 0 2©± 5*«S*5(?^k©WH«:fir 

A. sxGAt?roig»)Jlj6ls©iisv^aat L.T«fifcLr 
«fiiji3 b(0«P^»j55+^>(c:/h$< $tt-CV^^fc 

[0 10 31 t^oT^ C©J:p/i«l^a;:^ h-^rj^=f_ 

^ SrteM-r S r i d5 -et aoPSlS M n iS5 «) 5 » ICji 
U^h. 7gSj|i3 0 0a«ic:»;AKIt)m£«:SqimS(c^ 

[0 10 41 *fcS^l3EJ^09^::i8V^TH:. IB2jS3tejRl 

ia"'«. ^-t^/i^i^^srap&fijiiiattibnfciiife 
6tvTv^5©-e, ^2ii)ygii a •"{ciD'frpiisas 

[01051 (®2*J6J^fi8(O®20Ej^M) ^2^16?^ 

ffi»^23gJg^a|^^^0l i^fflv^-cifipj-rs. fH2^mm 
w-rso S2jii3feMi 1 H^^^'rs/^i^^'fflTF 

3^^L-Tl;ste?)S^^^-ctJ;v^u te©:tii{ias»::s? 

©TJc^l«3tBll 1 cSrgJft^ittJ-, SliSJfeie 

1 1 c tamiSi^nitm2m^mi i dAssass by 

i^iv $filSl3 b(0fiSt^|g2iigjyiil di::j:i7liii!>'6 
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wtl^iU. h-i)- (029#ffi) SrK 

Jhi-5ri:>b-e§5. Syb, %zm'm:\ 1 dt^ljg 

lcJ;t)^23g3tJlgl 1 d;*s|^»$ti,5Ci:*5/j;v\ Cti 

[0 10 61 fsi, ^zmM^Wi-cii 

V^T. m2^JgMi:R«lcM2 2l3fej^l 1 dSrSaHS 
blC«Jo-CBfiK-rsr t!45^IET-&t). ^:roti^«M2 

[0 10 71 ^4|lllJ^^§lw*J^^-Ctm2ii3t)g[ 
1 1 a'Sr^»ii«3 bJcfgo-CJ^AgU. 

[0 10 81 (^5^J£J^®) 01 2«. iKffiJegfflS 

S©ffig|g-r5«««i5^»w¥ffi0-eifo5, iiij. SI 

2^^j3V^T, H2l::^uyi:«illl6J^l«©»^tPi:« 

20 [0109101 2I^*JV>T. jR^3£afflS«±{-«x 
-7 h y ^ 7,iSiX!^^9i<r>W^ immm 9 a (;^IIS 9 
a' lcit9*6S??55^$Jt,TV^5) ;dSfa;»t Cnrfc 9 . BJ 
^«ffi9 a©ja«»«l#JC#>*«Jo-C7'-^i»6 a. * 

acHsooe (y-h«ffi*-&tf) *s8a:^te)J^Tv^5. 

(^n-lSB) O^^300eji5 (»n^Sli*3»t 
5) S:Si»i:LT«l6i-5±5lw«fig$ixTV^5o i9 

:&«s:6<j|;i«:. ^e(0^Sj»3 0 0 e SrW^-TSsK y y 

30 3 hwiSL^^tL%2 mn^m.W(S, 504^. m% 

.1^y->-y =>i^K;!i^e)»i5#^«:Sl a<Dy-;^««Jcm 
/i' 8 " L-Ci|£^«c® 1 a © K V'f 

40 [0 1101 mm\t<om^m*^hfami^y(Mi i e 

•J, Bnt>5fe2i»3 0 0 eJwfiiar89!»te>iXTV^5o ifeS 
j®3 0 0 efi*>«r, ^t^^tt^g 1 a (01 

iptrEi9:$>Tfc9. miii3tj^i 1 ett, d^yi-y 
8" ^■ftLX^mmmc1^m^^^fii>:it\zir)K 
[0 1 1 11 r©J:?lclB5|li6Jgll8JwJ:ixtf, S9iE© 
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3 00 e«ffi:lSfii{k$tv5i:*t-li*^'< S'^V^^fflT 
its. Hi::. yf^v^^fflTFT©^- 

[0 112] sfe. msni&^ffi-e^. miiiayei i 

[0113] (m&mm<Dmmm9&<omm ±fs.<omM 
10 1141013 l:lt5v^T. m^^mnmrnm^t t 

v'-^me a «rK»-t-5r-:?itllEi!ltH]8Sl 0 1 
^ , 3 0 0 a ^rggn-rS^iEi^iEtblHlEg 104 

v?<t^NRS=£rPilfeft#S 1. S 2. -S nO#i^{;i5fe 

fTb-c*>»mj&-r?.:7'yf^-*'-i?iHijS2 0 1 m»i6 

^Sl. S2, •SnSr-»>->':7'!> V^'Lr«[«C©7'-^' 

10 115] ^^i^iEiiiiii^ 1 0 4ti^ f\-%mmmm> 

n.>^'^|cS<5VNT. ^5£i?'r?>'^^-t-itSa3 0 0 a 

{;i*Sft^Gi, G2, Gm^S^/^V^>^«)^;:j!SJl|l^^t^c? 

1 0 1 1 6 J 7'-^i»igi!iiHi8& 1 01 tt, f^mmm^^ 

^' a 5/ ^'^{wS-^v^-C. jt*iiSlEI()lHll&l 0 4 *s*]£<t 
#G1, G2, GmS:RljDi-5^''< 5 V^^I^-S-fc* 

[0 117] yy^-v— :^[9lK2 0 U4. ^.^yf-^^if 

*^-iUT. «a|x.tfTFT2 0 2Sr#x-^ill6 afejw 
fll;tT*J»). r!>'?^^r-i^<i#ilft2 0 4i4STFT2 0 2 

-v;'ll]i«gE!!lfi-§-jiS2 0 6ASTFT2 0 2Wy-h@« 

<t#iii2 0 4S:^u-c, ^aj®igA»f>:^y^-v-i^«# 
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NR S =S:«#iitf fc>6l-iJJS>'<t^^«ff 

it, :/y^-v-i^lHlKKI()ft-§-j8&2 0 6S::frb-C, ^•t' 

-^fifiie alwOV>T®«<t*S 1, S2, Snl:i5fe 

RGd5«l&$it5, :^yf^-*'-i^|HlgS2 0 II*, 

<«:+M^^^'<>'K^iij«ft-§-S 1. S2. SnJil 
ffiSi-S^y^-y—S^^-i-NRS (iiilfe«««jft#) iSrtt 

[0 118] IJ-:^:/^ V^^HIBSS 0 ill, TFT302 

«r«-7^-^iia6 aStrf|xr*JU, iii»{t-§-«|3 0 4*i 

TFT3 0 2©y-;^m«i::S^i^$it-c*>i). ^v^^) 

V^'HBIgKlft^ 306*STFT302 ©y- hfltffi 

^wglaiSi^,-cv^5. -tb-C, iijifeft^3 0 4&^L 
M^^t^Sl, S2, Sn*5A;^$it5i:> 31 

«*«3 0 6 Sr^U-C9'-^'i»K«lillS 1 0 1 *»e»■!^>' 
yy >'^^|ilKKib«-§-SHl, SH2, SHnd'A 
;^Sit5i:, pi«ffi-§-ijft3 0 4Jw#«&$ii,5Biifeit-§-s 
1. S2, - S nSTT'-tJ'^e a {wMgjjtPPin-rSo 
[0 119] r©±5lw*^J6roj^®-ett. f-^m^ 
aSr-*Stcii«?-fS J:5^-«^fe^i^-CV^5;6^ ±j^L. 
fci p tJ:7^-i?«S 6 a S:««c*SJ::^'/w-^feJ::tti^-r 

10 1 2 01 iit?. *|llfe<0}^lg<DjgfBgfiJi*JV>T 
^Ti?i^5:7'y f"-*-- i^J-oV^ra 1 4 Sr#fla LTIftMiS: 

[0121] H 1 4 \z.^i. 5 tw, ^'-^'ilSKIblilK 1 

0 1 d5*-f-5->7 M^i;';^^'(c«. — iSiga "9 roStR^ 
rati kYyVnmk) SrS^-rS^ny:^!!-^ (CL 
X) !j5*spjt«©SSili:UTA:^J$iv5*s, teS^^^^- 
hft* (DX) *SA;'3$itSi:> M^i?;^^;*^ 
P>SsjiHt-§-X 1, X2, -;6S|«JJc#t*&$ix5o 
SM!Ffl{CdSV>T, ^KDip'tteiil:?^^- bft-^ (DX) 

fi^ (NRG) *syyf^-t^-i?[ili^2 0 Uw^ti^^iT, 
5. ± 9 Ai^JfitUctt, ajE^feaEWSipi $it5 a 
ft# (CLY) *S/>^w-</i'i:*5i:*J::Pi«ft-^ (V 
I D) *«ft#©mffi'*''£i>«t (V I D+'LO i:&mt UT 
SttStetfc^. r©isttSi^*»e>ry^-\'— :^^Sr-r5 

lUiSffitt^i* (NRG) tt, /^'<^'</^^:§i^5. ffi 

T'yf^-^'-v^ft* (NRS) fi, pj«Sft# (VI 

D) oStei::*r*£;UT, *¥i*j!S«M-C®»ft^ (VI 
D) ^:ll«^4©ff^^'<''^J:$i^•5. «§oT. ^y^-v 
-i^m»m9bi$^- (NRG) *W ^"</^^: $it5^M 
t2»c*JV^T, :/y^-v-i'*5fTiPix5o ^LT. 

fWt* (VID) *sSi:)4*it5*-e©-r-S^v«rNFM 
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tAt\^X. T'y^-r-i^lHJKIKibfS-^ (NRG) tt. 

2 0 1 tt. «-*spffliRJ!Srai::*iV^T, zr]> T^-'JiS^ 
(NRS) Sr®«ft^©^«&l::5fcfTUT««:©x-^'ill 
6 a 

[01221 *sufi}^fi8xt;aE?g«^tt, ±i$©± p izm 

1 ii3i6^ 11c (llc\ llc*\ lie) l;iJ;l5 
^Si® 3 0 0 a rolgeiXO«^3tlS;6S/jx$ < $i^^:^^•53t 

[0 12 31 Bn+>> 01 4{;l*3v^-c, 7kw-i%mmm\^K 

^^yf'-V-i'SrtfoTV^^iS, St[®©^acj»3 00atC 
^n&@OifeSi^(;i«57'yf^-y— :^f4, ^n-1 

L/f*sp), wW^Mt 3Srg< tS.!:. t 
5, t2. t 4 4r®<-r5!£;^Stt*s^C5. r;!"^. W 

b ©afiiroSixl;iJ; D la 2 9 Srffiv^TSieq Ufci 5 

oTb^5c XJ^x, ^Mt 4SrS< bfco-ei4. 

^113 0 0 a Wffigi*:*:<HcTlf 5t*lCl©3e»S:**i 

\zr\fi><DX. mScCO^^mS O O a ©«fil[*5:^-7mffi 

1 SB ro^'- $*i,59(rtw^nSB y f^•\r- 
i?^jS^T^^^^5Ct■^. ®n-lSB©@iife«-§-««ffilC 
mn©B(0^Sj»3 0 0 aJcfcltS:::^^^-^-^?®!;^ 

[0124] (JKfi^ecKitrci-fe;^) »clcjJl±© i 

i[}mi:mt Lxmi 5*»e>Bi s&trai 9*»e>H2 2 
^^mLxinm-ti), 

[0 12 51 1^. 5;»^e>ai m&mmmmm 

©09 ©D-D' »fffil-»JS:$*T55-t-XSH-e*)9. 
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01 9i6»P)02 214. j«^^fifflS«©0 9roE-E' 

[0 12 61 lift:. l1r]2KbA:iSA^@(0^l|lli}{$l|g;i^ 
P>®4^1fi}^li©Sliit7'a-fe;^f4, ||l^J^t^lw*ilt5 
Si]t:?'o-fe;^i:Jt'<T. IS (i 3) <r>^v9!; VHr^— 
/H 3&a!5LU)S:V^;fit (015#R5) ».VSSiB3b© 

[0 12 71 HI 5&t;t01 9®IS© (1) (C^.*^ 

io^N2 (^^) ^ro^ett;«f:^#ffl^5-o)S!t9 00 
~i 3 0 o'c^iiita-er^-ywfttau «t-llJS$tX'5 

«a:/n-fe;^lC*>Mt5ffi*SefflSffil 0IC4C5S* 

;^^r*3^t5ftii5^a-eil5ia^a.as:i^^)M«^w-§■i^•B:T, * 
«iiiiSS^Bffl»« 1 0S:i^i:ia*i5»-tixJW±rotas-c 

[0 12 81 rroip|:i^a,S$^t-fcjKfB^fifflSffii 0 
W^ffitl, T i. Cr. W. Ta, Mo&tKP dl?©& 

t)> 1 0 0 0~5 0 0 0:^>^^:^ hn— ^Sa^rogff, 
L < f4«J 2 0 0 0 h 13 — ^©g@Wig3feM 

1 1 

[0 12 91 StV^-C, 01 5XU501 9©XS® (2) 

=^^-r^ri:t::J:l), Sgi3£3tJIgi i <ilBtXm2m% 
«[1 1 a"'SrH5fifci-5, 

(0 1 3 01 ftiwiai ssu^iai 9©xs o) {i*>» 

1 c&TJ5^2ig)tKi 1 

30 a"'<D±{w, NSG. PSG. BSG, BPSG^iif 
«^;6^P>/j:5miJiMiteigi)^l 2«rJl^fife-r6o ^©^1 

^F^j6»Ki mmm-i.^ rnxM. iSfi)5ooo~2oo 

0 O^i-V^';^ ho— A<!:-r5. 

[0 13 11 fttHl 5&IJ«01 9WXS (4) \z3k^ 

m-i.o\z. f^\m^im^\ 2©±iw, »?)4 5 o-s 
5 oic. »s L.< ttiSQ 5 0 o'C©jti!EW{Sia««'4'-e. 

iES*il4 0 0~6 0 0 c c/m i n i'T V;<f;^, 
40 0~4 0 P a<DCVD) {wi T^/W7r^'>y =>>■ 

^(om. mm^m%'¥X\ *>i6 0 0~7 
0 0'Clw-C**)l~l Ol^fW, »*L<H:. 4~6I*M© 
Tri-yuftiaSriS-rs ;i i J; t) , tK y y 3 1 S: 

0 0~2 0 0 03j-V:J':^ »*t< 

fi#5)i 0 0 OjJ-y^^;^ ha— A(o^$i:/i5*t?@fflfig 

[0 13 21 -©^s 01 Ol;i*L.fc®^;^'<S'^>'^' 
fflTFT3 0i:L-C» T^/W^r ;^'>y ^^'^SrS'iCV^ 
■C» «flECVD«fe«l::J:5>J«yi'y avBllSrieSJfJfife 
60 U-Ctftv^ i^v^tt, WECVDife«i!J::J:»)«aUfcjK 



ft BB 2000-101 20 (P2000-1 01 20A) 



27 

10 13 3] »tlw01 5SOt01 9(DIS (5) 

a' S:^tfi|ii»frJS 1 aSr«5*i-5. BP*.. 
iSig^-r y ^V^^fflT F T 3 0 1 a 

to 1 34] ^'StXm\ 9(DXS (6) ir** 

^•Tipt-. iiill;^-i'yf'v^^fflTFT3 0Sr«^i-5 
^arit^Sl a i:«i::S^lSSr$fl:e«l f S^«l)9 0 0'-' 
l 3 0 o'C<oiaS, »^ U< 1 0 0 CC^JfiJTJ-i 
*)fiKit:i-2.::tJ;iJ:9, »5 3 o o:^-^^^:^ hn-A© 
Jt««»v^J?S®SSIMkS/y aviK^mu 3EJ-«ffi 
cvDfe«fi;iJ:t)iSiaK{li->y (HTOtt) -^S 
-fki^y =iVK«riS^j5 0 0:i-V^^;^ ^^-i.©Jt:t^SWS^^ 

T 3 0<^'i''- M»€dBl2 ^ A(::$fi7^fiKffi(9i|&l»IK2 ^ 

jS«53 0 0~1 5 0 O:^-^^';^ htJ— »*L< 
Il)il5j3 5 0~5 003i-V^:^ ha— Aro^S -y 
-H6igi:ffll2«)IS$«;. i»*i2 0 0~i soo^j-v-^';^ h 
a-A©^$, iJ*L<ttii&3 0 0~10 0 0:i->'^^:^ 

[0 13 5] H15©IS (6) l^liSV^T^fcffiJt 

ir, «»J;t«. yv (P) -(':^-:^Sr K-XSiKj3X 1 0 
1 2/cm2-eK-7'L-C, 1£SjK^k$*Tt iV\ 
[0 13 61 IJcl:::^ Hi f>'&xm\ 9«?XS (7) tc* 
*S^-t-J:5lc. ®lirai6Sligl 2fc^2ii3tiail|l 1 
alwMSnV^'^ h7M-/H 3 Xtf^ 1 ^litBI 1 1 c {;i 

:^r143i.y^V^^lCi«J, 3>-^:^ h;^-/H 3&Ufl 8 
[0 13 7] gcJ-iai 5Xt/01 9WXS (8) XZ^M 

^■Tipii, jKyi^y ^^isiSrittaufc^, y^ 

(P) Srl»tt»U Ji?y '>y 3i')!!l3*««^k1-5. X 
[0 13 8] jScJ::, ISl 6&Ut0 2 OWXg (9) {c^ 
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«?li3 a i:*{w^l:i^3 bSrJi^fiK-t-So ^Itve^ro-!/'- h 
m«3 a&0«§ftS3 b«))^tt*>6r, mji, j8^)3 5 

[0 13 9] JJctCigi 6X^:0 2 OroiS (1 0) 
MTF.'ti.oXTU^ 01 S'5^:^^^ffiTF 
T 3 0 Sr L DDfl}jtS:«K> n f-^'*>'^llroT F T ii-S 

*^«^si ajc. 5fe-fffi»Jpy-;^ts«ci biiof 

3aS:lta-^;^^irUX. P (yv) /ii^ovSiTc*® 
10 K-^^v h 6 0 «rte»it-e ^-dr^y^ 1-3 

XI 0 1 3/cm2©K-XftJr-C) K-^-f^, ^l^t' 
(Ci !9 ^- h®li3 a -r<K>^^m 1 a 
la' ;i©^tt4&©K~:^lcJ:»)^ftj||3b& 

[0 1 4 01 MV^T, 01 6StJ«ia2 OOim (11) 

^■r5iii«Ay-:^ffi«ti b&ufiaaiAKw>'®«i 

;^ -eui^;:^ he 6 2 Sry- 3 a ±tJ:}^*S Lfc 
ao |^C.< P/iifODVj)57£*a> K— h 6 1 SrSift* 
-e P'T^^-VSrl-a X 1 0 1 5/cin2©K 

-h««3aS:-^:^^'i:L-C, P>f :^:^«^^:fflv^fc-r ^ 
i^SEAfttSJ-i *» -fe/u^T vawT F T UT t i 

v\ 

[0 14 1] :^^«tiKl»K-7'lc±<9^1:jgl3 bXOty- 
F>m«i3 a <bSi::«£%0i;<i:$it%. 
[0 14 2] *fc. IS (10) SO^XS (11) 
30 fiiSiUigU B (^Kn^') -Y if© iniS5Eill© K 

-/^•>'^Sr^T5C^:^;lJ:»), pf^-v^^s/wSTFTSrJK^ 

y'-9msmWSk 1 0 l&t;^*lcj»SE»lHlK 1 0 4 SrfK 
Si«fifflS«l 0±©jai)alS5J::J^^-fS-i:*SBlt6i* 
5c w©J:5l'. *Sllfe©JKffiJ'*5V^T«. m^7.^v 
f'V-^'ffl T F T 3 0 ©ii^'Sl^t^e Sr/-K y y = ^^-CJ^^i" 
i©-e, yf-:^^'fflTFT 3 0©JIJ^^JJUSJi 

|^-Xg-C% x-^ilSig«llHl!Sl 0 l^tJ«^*^ig|(l® 
40 ggl 0 4-&Jg^-r«>Ci:;JST-#. Sajg±**iJ-C'fc2>o 
[0 14 3] JJ:l;i01 6&tJ«ig2 0©XS (12) tw^ 

-^^^-f-ipJ;:, pii*;^Wy^>'^fflTFT3 ot;i*ift5 

y- M;«3 a tMz.-^^^ bSO^y- h«fii3 a =Sr 
a5J:9»w, NSG. PSG, BSG. BPSG^fcif© 

v- y y- h 7 mc^^)^ vW^m^'y ^)^yWi 
^;i'e>>%5f^2en«&SUg4$r)^J£1-^. !62)iffl^i» 
j^4©UPl4v ii95 0 0 0~l 5 0 00;^-^^^;* ho — 

[0 14 4] 6©XS (1 3) 
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iiSmtiriit)t\zm 10 0 O'CfDT^-zi'Sa.SS: 2 0 

10 14 5] jJ:i;i|g 1 7RXfm2 Koxm. (1 4) 
>**-t-J:5lw. ^2®M«feiti8l4(^±lw. ig^fcttWAl 

iKil 0 0 0~5 0 0 0:*->'^;^ hn— b 
<l4i^3 0 0 0:^->-^;x ha-A{'JtSfU, 1 6 

&O!E2 0«XS (15) {C*>»*i-ip{C, X-i^iil 
6 a 

[0 14 6] »:IC01 7&t)!02 1©IS (1 6) 

xr^i-i5l'x T'-^ilSea (y-;^««) ±4:95 i 

m^ti. NSG, PSG. BSG, BPSG/jrif 

l3:«7©Sfffi. jjiSj5 0 0 0~l 5 0 0 O:^^-^;^ h p 

[0 14 7] 2>:{c0i (1 7) |;l^•rJ:5^-^ 

iiiig;^'i's/^>':/fflTFT3 olr*^^^•t. Bi^mS9a 

t K '^mm let im%mmm.-t^t:«><o 

10 14 81 gCfwHl 7&0!S2 ICiXa (1 8) 

Se«««ttifJK9«r. *^5 0 0~2 0 0 0;^i'^>^ha 
-i^wmSlwifiafL, M{;::Bi 6XtJfH2 0©XS (1 

9) »c*>«r^t-ri5ic. iii^»IS9aSr«J^g-r2.. i^d. 

1 %<r)mii^<r>%\,^^'S:i^i3MVtli>hm%WA^ a »^ 

[0 14 9] J^V^-C, M^l;«9 a<0±IC5Ky'1' 5 Y% 

El^JKie (HlO#fl8) 
[0 15 01 ffi:^. 01 oi::^Lfc*rifl]S«2 Oliov^ 

fcm3ig3fcJ^2 3. &U5^ig(Di5liiiHfe«*ti«i:^ 

4«3tM (0 2 2XU5H2 3#Rg) M^tf^S^a 

3tBi2 3&U'f[4jS3feBl5 3«, Cr, Ni. AUSCif 

10 1 5 11 ^!riRlS«2 0©^ffi{wl TOlfO 

i»5)5 0 0~2 0 0 0;i-V^^:^ho- 

Xl^. ^[^mffi2 l±(ZiB[lqJBl2 2 (Bll0#Rg) 
[0 15 2] ±idt<r>J:7i;:#e;d<)^;iK$^^8lt 
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2 2 (igio#flR) *5»ffi•r5J:5^:l'>-/^*^^-<t•JBi 

®3l$ixT. Fr^SJ¥oJKftg5 0*5}^^$iv5o 
[01531 SA±fc J: ») . 091::^ bfc^filSS©^ i 

[01541 (ffi^ft^ew^frfllfife) iU±© i p iCflffig 
^?Jxfc»?S^»0#|IM©)gffi©^fl£«figSrig2 
10 02 4Sr#RgbTKiq-r'5« 0 2 3(;t, w.^^m.fA 

«2 oo<ffl*»f)i,fc5p®0-efe(j, a 2 411, *mb]S« 

2O«:^*-C^02 3©H-H' »fffi0-e*>5« 
[0 15 51 02 3IC*3V^-C. fKS^ttffiS«l 0©± 

^aJ^tf«3jg3tJK2 3^l^cm^»**5tt•)p^*>p> 

«5 2©;>Ml)ro|HWwH. f-^msMm^ 1 0 i&t;^ 
20 um^=f- 10 2 !65«Aiieffl»« 1 0 <r>-m\z.fk^xwL 

g?-r5 2air«ioTS:itC>ilTVN5, y-httffi3a(w 

ffi»Ki!)iHii8 1 0 4tt^fl!i^^»t-et>av^r 

t'fcv^ x-^fi^iEttlHiaSi 0 1 «rK^«*^^ 
<rm. o T Mfiil (-iB?iJ L. T t ± V s 0tJ ;t li^HS:?iJ«7^ 

mi^^<omm^cwflbtl1tjt&s^mw)msi 104 m^:^^ 

CfcafxZJS&wiajill 0 5;d5^rtP>ixTV>2.c *|- 

tmmcmmwomiPi£^2oi)i^wi'y-/i-«5 2 
[0 15 61 si±^mLti'&mm(oMmicisi-fi>m^^ 

©JSi,^fiii5RGBffl07-f hy<Ji^:ft LX^^m^^b 

s. y-^-S^\^x^m^i\'lt.%^<r>%i>m^%t\.x^^ 
60 *»L>5c*«e), «3«3tlS2 3rom*ii-cv^*v^jii*« 
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^(o^mmtmc, *ri^is«2o±tcj^^u-ct>iv\ 

2 0±t;:illl3llHB*rf&-r5i5I^W^'nv>'::CSr}g 

to 1 5 7] «±KWbfc#lllfi©J^1Si;i*i»t5J«*S 
BTI*. tl3l5i:P«(cA#t)tiSr*Kp]S«2 0©ffl!l*»e,A 

A*tJfeSrA*tb. *M6]S«2 0Ofl!l?!)>e)mW-t-5J:5l;^ 

a' &05LDD^«l b. 1 c Alt-TS ;i t SrB5 

a' S05LDD«H«tl b, 1 ctroMfcjlJtlBliSJ^figS 

tv-CV^Sfcfe. ^<^i5^jrAR«fffl[$nfc{g3fe«^AR 

RiaaLfcS«*<«ffli-5ig5.S*s*i<*5, t*o-c, * 

1 0 1 5 8 1 («^««) JJcJ^, W±l^iiffl{iK§^ Lfc=& 

(COV>Tig 2 5 2 7 ?r#M LTtftWi-So 

[01591 %irm 2 5 IC, ±iiBW#^J(g©Jg«8lC*JJt 

^m^m^\z%\.<m0.^^itmsk^m. \ o osrfixfe 

[0160] 025 iCioV^T. ^^itSffl 

;f3jiii 0 0 0, m^'^nvmm^\Q 02, iKijun^i 

0 0 4, »^SISeiOO, trviyi/m^mVilOOBm 
Wzwm^l 0 1 0SrfilxTfl!^$tv-CVN5, S^lf 
«ttj:^j|gl 0 0 Ott, ROM (Read Only Memory) , R 
AM (Random Access Memory) , 3167 ^ ^^^S^i:^^ 
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^'nyi^^^lHliiSl 0 OS^J^fjW^'ay^'ft-^lJlS 

«*ffif ««!faiiiK 1 0 0 2i::iij;^-r5. ^^m^^aani 

Kl 0 0 2tt, lii|6 • «ttSte[HJK, ffiSMUlK, n- 

x-i/ayniig, isv^m^m^. i^yyzfm&^(oH 

JJC^^U, ^'ay^'fl-^CLKt^lCiglblelSSl 0 0 4l;i 

u:^i-5<, Ktbinsg 1 0 0 4 m^mm i o o iSri^tt 

10 -r'6. «iliiilBl!&l 0 1 0»:. ±x[EO#[EllS(wM£li^<£r 
f*i. f«*SBl 0 0Sr«^i-5«f*^«fflS 
«©±j::, lEilKajaSi 0 0 4*^«LT'bJ:<, cJ^(w 
M^LX^nifttm&mm&l O O 2Sr»«U-Ct>J:V>o 

[0 16 1] »:ic0 2 QRTimz 7iw, r©i5i-fll^ 

to 1 6 21 02 6{::*iV^T, *«JfcSJKfi 
z^niJaii'^f 11 0 014, ±j*L.fcKI(llilKl 0 0 4*5 

jSSiSBfflS«±J:i^«$ixfcJflefiSB 10 0 Sr^tfjg 

ao :/10 0R, lOOGRXflOOBkLXm^^itZftti? 
oi^^t UTfl!fiK$tb-CV^5o iSST'nv?^^'^? 1 1 0 

= M 1 0 2*>P)iaW^;65^*e>tv5i;, 34fc®S5 
-110 6ii.t)f2tfc©^^W^'ni-< S'^' ^9-1 1 0 8}C 
ioT, RGB0 3iKfelcm-r?>>fe^K^)-R^ G, BtC 
<^m^Mf^^-ri>7^ \^^</uyi 0 OR, 10 
OG&O^l 0 0B^c#*3S[*»i^5, r©igiKFtc:B3tttx 
«Vx3feBS{^i53ta5feS:B5<'fc«>tw, AltvvXl l 2 
2, V U— U-VXl 1 2 SJtrJfWIt^VXl 1 2 4A^e> 
30 /isy U— WVX^l 1 2 l*^Ltr3S-4»ix6<, -tL 
-C, ^'f h/^/u:/ 1 0 0 R, 1 0 OG&tJ«l 0 0 Bl:ii 

'fs'^'T'y XAi 1 1 2JcJ;•5^^«-a•^$^^fc^, ast 

u-:^Xl 1 1 4^:;^^L■t^^:?y-:^l 1 20{::*7— W 

[0 16 31 *lllfi<^?K®-CttiR=l', iS3feSi*5TFT© 
Tfi!Uwt>S:»tP)tt-Ci^5fc*, agSEiee^SBl 0 0;!i^e> 

MfJ3fetUr«SiSBfflS«©fiS*-tAltU-C 

>)3fe6;5Jhffl05AR (An t i -Re flection) 
7-f/UAS:a!;i3#ftfcO, ■li3fe«»wAR«KftiaSrlfeL 

60 i-5±-e:*:IE^r*J-e*>5, 
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[0164] $ *iiis«ji©«:, mtftm\^i: *) 

>( y^^^}^J>. \ 1 1 2lwftSD#tt5::4:*5^ffi-efe 

10 16 5] i3 2 7ic*iv>T, m^m^(om<omiti>T 

=>.—9 (PC) 1 2 001*. LfcffifiSB 1 0 0 *S 

tm^h-ii^itritL^V^ 1 2 0 4 Sr<i;trv^5. 
[0 16 6] «±a2 6SVH2 7S:#BgUTSiWUfc 

iJnryv^^- !7— 5/3 V (EWS) , #1^3 

[0 16 7] JtiilftMUyJiipJJ:, *||16^0J^^il;:i^^ 
ft«ttd5iS<. «!^'n;^h-^' (0 2 8#^) . « 
^o>c>-:j'j?>=r-;^ hl^ (02 9#^) ro^^i^^kTJs 

[SIScoflRV^IK^] 

[011^1 nmW'm\z^\ii^mmM^m.i$.^m&-ri> 

[0 2 ] m 1 ^i6i^«goft»^-t-^tfi%<o@i$i^<^¥iB 

[03] 02(^A-A' »rE0-Cfc5<, 
[04] 02roB-B' »rS50-eS>5. 

[05] fii2mm!\^n(ommk-r^W6i(ommm(rmm 

0T-fe5„ 

[06] 05COC-C' »rffi0-C'fe5, 

[BI7] m3||]i}i^tS(D4SBI8^i-6%«t<^>0iii;i$<o¥S 
0-e*>5. 
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[081 i^A%mmi&(r>i»9m-ti>mL<ommm<D^^ 

0-t?$>5o 

[0 9 1 m 1 mmmmom i ^j^mi^ jsit ^ 

«««3iii^»o5Pii0-efc 5o 

[010] 09OD-D' »fffi0-e*)5„ 

[011] fB2SIJfi}^S8©?g2^}g«IJ{c*jJt5ffi»Si- 

[012] m5mimm<D^mmn>m'Si(ommm<Dw- 
ffi0-e$>5<, 

to [013] m&mm(Dmmmm::is»i>m&mmm&is. 
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